PHARMACEUTI CAL FORMULATI ONS FOR THE PROLONGED RELEASE
OF | NTERFERONS AND THEI R THERAPEUTI C APPLI CATI ONS 5

The present invention relates to novel phar i
formul ati ons based on stable, fluid aqueoummmmmﬂmmm
suspensi ons for the prolonged.rel ease of proteif, .
active principles, nanely intérferons (IPFN), and'to

the therapeutic applications of these fornul ations.
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30 cover and suffers serious long-term side effects.
Also, to ensure that the patient’s plasma interferon concentration is close to
the ideal value for the treatment, the pharmaceutical formulation in question has to
allow the prolonged release of the therapeutic protein so as to limit the variations in

plasma concentration over time.
35 Furthermore, this active formulation should preferably meet the following

UUUUVL

R

Talalalaltnl



10

15

20

25

30

35

f oVIBAFIRQN UREG. (e effect o
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the art: 1 - prolonged rel ease of one or nore active
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half-life in the patient from 6.8 to 33 hours. At the same time, the bioactivity of
the modified protein is greatly reduced. Moreover, the irreversible modification of
the protein, which is, now no longer a human protein, can lead to toxicity and
immunogenicity problems in the long term.

In a second approach, it has been proposed to increase the duration of
action by using formulations containing at least one polymer and one active
principle which are liquid at ambient temperature and in the ambient atmosphere,
are injectable and become more viscous after injection, for example under the
effect of a change in pH and/or temperature.

Thus, in this vein, patent US-B-6 143 314 discloses an organic polymer
solution for the controlled release of AP that forms a solid implant after injection.

This solution comprises:



effect of a change in pH and/or tenperature. Thus, in
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PCT application WO-A-98/11874 describes pharmaceutical formulations

comprising a lipophilic active principle, a gelling polymer (Gelrite® = deacetylated

30 gellan gum or ethylhydroxy cellulose) and a surfactant. The polymer/surfactant

interaction, and perhaps only the presence of electrolytes, such as Ca'™ ions, in a
physiological concentration, in the case of the polymer Gelrite®, leads to the
formation of a gel consisting of a polymer/surfactant aggregate, to which the
lipophilic active principle bonds non-covalently. This formulation is intended for

35  local administration to a target organ (e.g. the eye). The aggregate/active principle
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Liposome Company, Inc. proposes to improve the in vitro release time of

interferon 2 by grafting it covalently to the liposome, so said method suffers from

the same shortcomings as the first “modified protein” approach referred to above.
To overcome the lack of stability of liposomes while at the same time

retaining the advantages of a liquid nanoparticle formulation of low viscosity,
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French patent application no. 02 07008 comprise aspartic units and/or glutamic
units carrying hydrophobic grafts that contain at least one alpha-tocopherol unit,
e.g. polyglutamate or polyaspartate grafted with alpha-tocopherol of synthetic or

natural origin.
Said unpublished patent application specifically discloses a colloidal

suspension which contains nanoparticles formed of polymer/active protein
associations and which is obtained by mixing 1 mg of a polyglutamate grafted with
alpha-tocopherol and 7 mg of insulin in 1 ml of water at pH 7.0.

The amphiphilic “hydrophobically modified” polyamino acids according to
French patent application no. 02 09670 comprise aspartic units and/or glutamic
units carrying hydrophobic grafts that contain at least one hydrophobic unit and are
joined to the aspartic and/or glutamic units via a rotating linkage containing two
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obt ai, ned 2o @ | th
apﬂc'ie &0, Eé’ Péglgqéaﬁ |c¥19 dftt tige OF @ﬁﬁtﬁ ot

nin

of i ns
wat er aaubmrmubhshpﬁepétﬁ%lapnm len FRFGH fi’?&hxbihé%lpﬁv a colloldal
6@5 1t %ﬁé’lﬁr@dﬂ%&c'rﬁﬁoﬁéﬁaéﬂl foimed oFrpdlstllneﬂatttﬂIBt protein
apprica

Ion no. 02,09 r,se part|
amdsqg:at@mtaaﬁﬂghlclwﬁ pgtagxgaqg'pwlﬂ% acpglyglﬁlfagnate grafted

5 URgy gﬁﬁhﬁb Beidtvih @apdindTupatrtiand R0OIT ofnnsulmr(d 4mg) 861 ml of
j ol ne e aspartic and/or glutamc units via a

rd’l’%@ﬁ*ﬁg’HY kage containing two 7 am de groups,  and

err e Pree aaphiphilie “hydrephotecailyahodified’] y@iymglr@ramds according to
MAsTAL, n AARPLLEARh@Br glut
L4 Sy g1 T Bt i

Caﬂﬁta,l suneafiopinht Gactyes 1¢ast prisieft Jpiveg te AR 2epartie OF glutamic unit

10 pr ! S ]gmlgf?.’oS Qﬁhﬂf‘g&a@&”a&e&% Q.'éu'aﬁdfbbtlﬁétﬂ Qﬁ’d/bﬁ’ vai md]@r Phe, a

9 mate grafte
V|@6-€3D3hs'dmho Sz beipgjoisd tp %mofsppcrg uy{glr?n(evgte&ﬁﬁ%

in | "shei‘f tant - #bpliddifonaRpduifidullyi discloses a colloidal
hydrop% glgﬂ@i an a‘b}n A Spex

fied" am no [
t osusprpnémgxh n[:org%f | I&aéltop fgopgig/ﬁm%glg&stg% protein
asa‘%@édlatfoﬂsrurﬁswhnﬂlm obginetayi m1x1ng|angqug@;sesoéuthmq:qmalmng 10
15 ;?xargzﬂflat paﬁilgf QhE. égﬁédt witll! ekt 98@”-‘@&@@12 ®r Q¥ al-cholesteryl

am no acl spacer sed on
L egraftranid @00 MUenf 1m¢im§7 4vag) nenayidilitnorpd wase H(%%

hydr ophg g gl;aq%ﬁ h@gtldno inge d) 1tspeth edlsélﬁéb@ esiionica agnphiphilic
ag ai

ester |in unpubl i,.shed patent. a i cat.iQn.
spbmaf |hoa1qp91ymm acids comprifing ARRATtIc g‘ﬁ fufmigynits, the ends

co &lobhé&die §rcfu@§ o®ttainfngfipdm ISHDBﬁa:arbm atoms.

20 gaogghggﬁﬁé’t&% PI % ﬁlr hr\é\?'g PYL dﬁﬂcgﬁgdm Ebﬁgchgﬁc rﬂo)ﬁ{df)glyammo
powgé Hicad1B! & pgmﬁmmw whhd’heQ€d8@jg§ endsaqr- apaly[GONa) with

?Lﬁ???#/ﬁﬁ)@l tgéqphgxro?f énd@nd §:QQ hhbtﬂfhsh&ﬁ Uﬁdtéht( Zpﬁhcﬁﬁbn also

., French
apnéscuhes arcoligidalsspomipn wh@blcs%gﬁmmr& 2 Eined of polymer/

&i\{%rféljo{é?n abdoRR8bnd NP MlchaiR] obeaifel bip nﬁmmgrll(lsmgg)f one of the
arti

25¢ aﬂbqjvmgg&b{@am%iyl@%rg%g ﬁ%m}] 8% }HSHE hﬁ Irg]\(gﬂlu%rbf water at

cag 4atoms 20 In part| cular, the ' hydrophob| cally
fie

tel echel p a e
pol y[ G URaP WVPHe cloRsoRTs) ‘%é’% Bin, ety (; & ]ﬁlSpeTmS
Wi hbcor&’iﬂg@&&ﬂﬂa:hpwdishatp#ih@trazppll@aﬁ@ﬁs c@dd@r Hpkl IbFéleESase
pat ent a@g t'e%}t {h%ncﬁle Sflay be, none of this prior art relating to colloidal

30 suspensions of nanoparticles of hydrophobically modified polyamino acids

discloses a formulation that makes it possible to:

(D sufficiently increase the release time of the active protein after parenteral
injection, particularly subcutaneous injection;

(I) and/or reduce the plasma concentration peak of the active protein after

35 injection of the formulation containing it.
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descri bes a col |l oi dal suspension which contains
nanoparticles formed of polyner/ active protein
associ ations and which is obtained by mxing 10 ng of
one of the 25 above-nentioned pol yners and 200 | U of
insulin (7.4 nmy) per millilitre of water at pH 7.4.
The in vivo release time of tBe insulin "vectorized"
by the suspensions according to said unpublished

pat ent éﬁ@k hifedd b&ﬂﬁn&rﬁubﬁ’e & AL et RN ddfectst tﬁé‘%@é@ent invention

What ev € case nm none i S”prior
r &4 ghrefgre &0 qwPPLE oﬁi)il%@ 913%%‘?%%@ feﬁﬂaﬁ%?@t the geolonged
Ofr?lgé/s@f(fipmmqw Whiﬂhdbwfdr&ﬂn&oﬂﬁéadet‘fﬁbnawsdﬁ‘ theli i a8 and, in

t t hat t bl
5 prricalanRkes eSO AR RSP GAL e & PHREATDHS iniggligpto obtain
pra‘éir@l'toﬂgélf inSAvPRlERE tfkl for haY-datatirad imenférooul ar | y
subcut anequs in edu
concentRRthe£s %gﬁ‘ 8836%& é%ec g{“g‘#% Selgonﬁ :Ogére a%@ﬁﬁharma—
I REeidal dornodlatidre fcﬁroﬁmlbralangcd celeassi ofi ingerfaron(g) ingao which is
L
ﬁ@%ﬁ@%ﬂm)‘éﬁi ?(pgeh ea%ﬂg 11@% aﬁ& SeflitAHle Qyﬁﬁfzﬁﬁn% f1f8s with a

ere ore to propose a |iquid
Iparmsazzealw’ssﬂlahomqualll(a@ﬂéwcf@r the prolonged release

Of act 'M‘{:‘otﬁ&%s‘éﬁh&i‘ oBjeRt ‘69%1&\@&1&?% € 9&@0@@ aOIﬁqLﬁﬁ' harma-

prior artjcul ar

parsied famuiaic. fos S R IaRBRS Fele =BT TS 050 WHch.
lpgta‘?lew%@orb M'Br(]ﬂl pl@}smﬁemicﬂmrfddﬁologmaﬂtenas ur ed

interferon ot her . essent ect v

is to QI esgenty lfﬁbEFcE Hglih%mvggh?ﬁl a8, ?o J})%s %t ll‘?&c}.hh Yharma-

f Qeutidye fermallativgefbr tied pmhmgedl réledse rof mtoxfw)l(s) in yiveowhich has at
ich is e

\Aﬂaasg pas of ﬁ}ea{?}léb\%@ ip%'p ?%h&gﬁﬁtﬁ? rEﬁoli ﬁ@égﬂhgoarltgxmlty,

sigoedlless tdléranceor equal t o 0.2 micron. 10 Anot her

essent 'ﬁ{ﬁotﬁpﬂ EGEnefl dﬁ’&t 'o‘f"tﬁ@tiﬁ@ﬁubﬁ i§ @ @Té}flﬁé&t pharmaceu‘ucal

qui d arnma- ceutic

0
- doemaletion far e FoB ARG FIGHsG b QRGrARon@)  fiT AR A6 nulaion
StEif8n 'aﬂu&ﬁisfbcﬂlb)/c&ll Cs&qh;ﬁﬂibﬁ aof lawdvmcasﬁtgglom;instrg sibmicronic

Anot h r e ti aI t 1o t : th
er?E% & 9 PP Plgggtbaﬁg: tﬁte{ggocllﬁ%(or A g‘tﬂe%sr% Gg infeferon, the
prgdlpngeBOr bémgsaewafer-isnlmblref biodegradable) polywsr mmgqbgirophoblc
at 15 | east one of the follow ng properties:

bi%gg?rspau bility, biodegradabilit atoxicit od .
| ocal P aheihan cisentiglostiest GEBeipyeation s db (prapOse s Phmaceutical

Elaﬁﬁn IS th@ slb"v@ﬂ@&ﬁl 3d Ri1edseBE &u!érlféi'ah(s) frovinul) thiS| formulation
or the slow p g}lq%jd reI ease(golf I nterf erol_ﬂ(qglS submicronic
vi being @A @“F%‘ﬁﬁﬂ’ PUSBRIFINY YfnloRt VISEONY T g
Susdeles of p@fynhsifVPG ithatomé taytocasspoiated rvgiths atblenstrangi intezfron, the
g? ;rx%olgélgf ig)oléelﬁg]{: é’ng £O 0‘%& Qﬁtacﬁrﬁ:)nﬁéﬁ 8f 5RAR AifCant/drelutamic
units, at least some of these units carrying grafts containing at least one hydro-
phobic group (HG), PO also being biodegradable, water-soluble and amphiphilic.
Another essential object of the invention is to propose derived products
and/or precursors of the formulation referred to in the objects listed above.

It is particularly to the Applicant’s credit to have developed aqueous liquid
pharmaceutical formulations of low viscosity at the physiological temperature
which, surprisingly, form a gelled deposit in vivo after easy parenteral administra-
tion to humans or warm-blooded mammals, the formation of this deposit not being
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pol ymer PO being a water-sol ubl e bi odegradabl e pol ymer
carrying hydrophobic groups. Another essential object
of the invention is to propose a pharmaceuti cal

formul ation for the slow prol onged rel ease of
interferon(s) in vivo, this fgrnmulation 25 being an
aqueous col | oi dal suspension df |ow viscosity
conprising submicronic particles of polynmer PO that

a&ﬁ%&@g@ﬁ%%&%&% }9Ht & fe%ﬁ&% S’ﬁ‘%ai-éi‘&e‘i‘-élf ﬁﬁé&ﬁont BE by the

am no._acl arne

aslmcxsmn efan grgawe/sglvegt in ﬁlﬁ]r&lyﬂehgi“s‘l n&él%a?ﬁe £ligd deposit
dﬁﬁb@lsﬁ Y Way Gainifidanfly Jhctédsss GNinavivb eleade tiasif thegFN in
dro- phobic group ( , PO al so bei ng bi odegradabl e,

Wat¥¥ - sol ubl e and anphi philic. 30 Another essenti al

obj ect ’ICHe mbaltidmvem irelatek So taoliquid pharmatentical fopnddtian $or the

and/or ur sor he for e .0 i
Rchaha . SEUROTE ! TR AARAAG] St [ saveons
Applibidantuspensiediof lbw Viaumsitylehaséd pedsubiecronts parqglcsi of water-

Aot °§§&de§%d?ﬁ§p€“%%¢ SP%&WSE‘I? pRY Gbups FIG), said
@hﬂmbbsdn@p:gsmqn-mvalm p aggociaredaidly '11~°é ﬁn@ rraﬂferon and optionally

tslé'c{sﬁoﬁ)@oﬂlhlo&tﬁv@ pHH@iB AP, M@E&f&éﬂz@@ﬂ?ﬂmﬂam| S,
ornmati on of not bej Ctrla%ged

by‘ aﬂ@m@mw 'um Ofi‘gﬁﬁ‘éspﬁ?%?%e%ﬁm &HP%Ftan
i g egdid FormDAtidiyist abldl(ﬁ‘rwi paremegitiniandsthéry €orining a

For rRIRREPRL AT APy Z@?é’ﬂtT"i?ﬁ %%ﬁzfl e i vivo

r el easent theenefhant éefrfghati least \partly. camisath by iah least donmnphysigdogical

rel ates t armaceutical formulation for the
pr ol oné’é(atgmg)rleée%w&lgl&nt erferon(s), this formul ation

conpei sindgndhe athspe bad mekingt pessible topreling fngconsq) the in vivo

vi scosi rg% Pﬂlewﬁey%armql A higlfgraonyat er -
sol ubl I.Qdegra

abl.e PO carrying
hy®ir Bnbawd ugien §“(Jf‘fé§) g&‘amg barticles being
nog- Ry &l i ruldoyliqsid o ithe physidlbgicalt temparmture madiontpdt hrd/onin the
and optionally 10 with at |east one other active
pring ?ré’e(";&P) characterized in that: the dispersion
medi im ophystuogical elaosblyte imsephysiokidisal compshirationsf

wat eg, r%ti df%%m QahtS capabl e of being injected
y an

parentera ormn a el l ed depo
v thdwtasenwy.ChisoEeting 81 aia GepoSt Fsul o chaggg in pH
haﬂﬂ/&i’%xﬁﬁelﬂfuré Sﬁﬁbnﬂﬁétdlspeﬁswﬁﬁndwba ofibné eAfior®0ganic solvents
S|oI0|caI Qfoleggx&ﬁ% in vivo, o and on
algppepe W&ﬁ?’]‘tﬁ‘b eigerted SHRMIRIOR-+ 5 pr ol ong and
cont r ol Witheui wishingoto beebmmslebyt theerypbnd mey APndidsrdhat tha physio-
1og1c§1r pro%j eins pfc'etsénqtlh Yo in physiological concentrations allow aggregation

of the nanoparticles of PO associated with at least one interferon. Such gelling
takes place e.g. in one hour or more, 24 h, 48 h or 72 h, inter alia.

The gelled deposit obtained after parenteral injection of the formulation
allows a valuable prolongation of the release time of the protein, as well as a
reduction in the plasma concentration peak of interferon(s).

In an optimized embodiment of the invention, the concentration of [PO] is
such as to form a gelled deposit in vivo after parenteral injection.

According to one mode of definition, which is based not on an in vivo
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it is liquid under the injection conditions, and it
is also liquid at the physiol ogical tenperature and/or
pH and/or in the 20 presence of * a physiol ogica

el ectrolyte in a physiol ogical concentration, *

and/ or at |east one surfactan{ Advant ageously, this
gelling in vivo does not resu Q froma change in pH
and/or tenperature or fromthe dispersion in vivo of

o%@?%ﬁoxﬂoﬁsemtgfe% | 5090 B Bh3n 1@51&5‘@4ha%ﬁr RRe RIVESIESH relates to

ec tornul’ati on, t out r?é
b@dmlcbphmﬁ@éw}twabfwwwoeéﬂrsﬁ &rolppgged re Sfbﬂ{gqtlae principle(s)
QM§thsﬁ'5ﬁhghﬁk§—l present in vivo in physiological
concentratians allow a ion of the nanoparticles

of° P@%&EB‘&'&&?&F Hrbign %’“P@?f ®one interferon. Such

9e) | 4186 belrk Hguidl actheeplysiclogicaetemparatwre amdre, pi24anid/or in the

48 h or 72 h, inter alia. 30 The gell ed deposit

obt aPT&FSter parenteral injection of the fornul ation
al | ots agphyaiologitad elmtrbkytagatal nhysiofogidad consieatation, j me of

t he proatnﬁ}o?atl%ﬁst Pﬁén%}efreducu on in the plasm

concentratt on feron(s). In an optjmz
erﬁbodld‘reﬂmpuﬁlngkﬂil nqiesns icoHoidah suspendiem ot altDWoWS%qsﬂp/Flased on

IS SilicAnid DaktRIdy 8f gﬁdtéres@hﬂﬂ@%degwaawevgo@ﬁbe PO carrying
parent er al |nJ ecti ?_g} 35 Accg]{: h g one ?I d with at
ot | RYdroarebioyrens PO LRGeS BANE ROpROvAERY; priociated with a
behajasitine 1ﬁferfeftdi @fﬁﬂ e@uahmmt 1éust one other hctivei gringiple), and the
behayi our. ion re

phar persion d,’]éffdl qsg?{ls*oae%gwttﬁll}' g?ll(x)érl]sqe e he vYater
ofcha:at:temeecb in that ph e()m)entr@m of [Prﬁ)]slsfsgt ahd mfﬁgnqntlb hlgh value to

F?agl%g/ he bﬁaﬁ&hbm J TRl &iihodi P RRCH S er ﬁaréht@x‘aﬁ ih]&ﬁioﬁg in the

gl cal tenperature and/ or
arpg¢ssnce @iffttli@as 9@%@@%@ of . * a physi ol ogi cal

el g;:t r qirxfel%aw 3he hnqmal %aﬁﬁdce@m efdrimldtion, aclording to the
and/ or, at ea ant 0.an S a
adﬂ%%@nd%Fli‘aé?Cd%ﬂlzegdggl@ﬁ?F SROGSPUALQR ?ﬁ@gﬁs ?uclhgg%ted on

10« sgo] 2100CE, particles of water-sol uble

biode rad PQ carrying hydrophobi c groups
Ry D EPadPRlaG

’non-coval ently associ at ed
vvllt haadlpaﬂtleabﬂ}’@rﬁellahb’e}q@l 8lPOaRLbpti onal |y at | east

on\?hé}é h@? RCiHeV CinBlliéddl oPlIRY”? @REerithifion UbfS RS Puflitles of PO, as
medi um of the suspension essentially consisting of

wanlefrs‘lfeéﬁaraﬁéﬁéﬁtzed inthat its concentration of [PO
i's Set Bhe fgeﬂétf ﬁé}ﬁ‘dsﬁntbli»tMnhd Qlfkei/ @lm:ﬁtei'a:l injestiah lofivthe Hermulation

for Iei? gx1a qa‘l?r eg{‘)l tlgﬁ pot(%st]hé rél@a i@ (ﬁf {h%rproteln as well as a
reductlon in the plasma concentration peak of interferon(s).

The release time of the AP is significantly increased compared with that of
the formulations of the prior art, particularly those described in published PCT
application WO-A-00/30618 and unpublished French patent applications no.
02 07008, 02 09670, 03 50190 and 01 50641.

The prolongation of the in vivo release time induced by the formulations

according to the invention is all the more valuable because the interferons released
are still fuily bioactive and non-denatured.

Interferons in terms of the present disclosure are arbitrarily unmodified or
modified interferons, e.g. interferons modified by the grafting of one or more
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presence of at |east one protein. Preferably, the

i quid pharmaceutical fornmulation according to the
invention is characterized in that its concentration
of [PQ is such that: 20 "[PQ >_ 0.9.Cl, “preferably
20.C 1[POQ A, "and particularly preferably 10.Cl >_
[PO > d, where d is the "lilnduced gelling"
concentration of the particles of PQ as nmeasured in

pEPQH{%&EXIﬂ?‘%—?@ ﬁﬁ%ﬁ%oﬁ‘%r%}ag | e g%%@ﬁé may be be mentloned |

vamoaphie protﬁmtgfahe terfeiron feanilyel ease time of the
pr ot ei %%%ﬁ‘ﬁ{ Itheﬁ‘ir%entr Sﬁi Eﬂrgnzﬂen sﬁﬂ?&n@le@ﬁl‘iﬁ arrangements of

concent I nterferon he reI ase
obolthrR@ moetatgdror méb?ﬁspﬁlaﬁeﬁé’rl@a%éﬁasﬁ%%‘?% o end optionally

Uﬁ{h o leﬁ%l r&ﬂfl&atdcﬁ{?‘é ﬁﬂnc‘iﬂl@ ﬁ'ill e a&bltrarlly referred to as
icularly t ose describ

D iGaSn DYEERS 001 SORIOBRRIEIES PGPS CHEGPRR o, rtcles with a
g%{legg thy aigﬂ 1ﬁ%gﬁ?ﬁet$ﬁ(meaﬁﬁreﬂ %yQH@Nﬁl pro2edifGdéfineddbelow in the
n e
" Bramslest prips: brveent pyt MEnRonaty BhabNEed S ald 450 .
the i n\MMeb@ér it$s wéry impertanirte notel thatithese ferulatéonstage liquid, i.e.
erferons re I
SR aRe SO REA wth T Misepsib akitl BR61 LAf 18Mect. They

dioalyl gedineivare arbitrarily unnodified or 35 rrodlfled

interf e/{é?:Brc'dm t(g thé tv@ﬁtfd%r Ql'ibS quRHichiicieh ‘Eliquﬁch’e “ﬂfvﬁfvwoaﬁt}’” or

of one or nor yoxyet y ene grou | FN a
X o dRaR N BRSO DR ACHTATHOH ST ess than o

pr LAItH %dlmi s Jhtrm)%ﬂt’ﬂlef &f@éhcfe&ﬂédsWem’Eht fon ghoviscdsity can be made
sent scl osur .

Do sbrofeseg s ARUOE BRI L Bl ARG e s cone-

Ofbﬁdlﬁlﬁte bemetty ¢hemopt)i dhel Viscosify wiis measurédefosta shaar gradient of
rbetl active principle wll be arbltrarl ly. referred

"subm cronic particles" or "nangparticles”
Th ese c'ﬁmseh@mcbsaw of #he formulations gecgrding:igrthe invention can be e.g.

NAfy€ ; BELUbFey 11108 aldl (08 Pesdid @articularl
dé)gl ng%l ﬁﬁr? o\;a\rlﬂdli% 5 pr%%%g;gs) eof e.g. between 1 g)nd d
5queferably bytepen b’dpy aB@ en 5 and 250 nm Mbreover,
it is VPKiY IdWRachst mbltesrthé Eortofuddtiond ofthefinventioatriobnsly easy to
are liquid, i ey, ; ,
st Bttty Nt DA ERAGN A0 Bl Bullhy. G e, b
gedisd ensy ity sterifice ot mdng:dt ast befi tmremqn(ﬂtpnltzngon lters with a pore

qusall%er &rd:jmnqns "liquid*, "low viscosity" or

This liquid state or low viscosity of the formulations of the invention exists
both at injection temperatures corresponding to ambient temperatures, for example
of between 4 and 30°C, and at the physiological temperature.

The formulation according to the invention is preferably an aqueous
colloidal suspension of nanoparticles associated with one or more interferons and

optionally one or more other AP. This means that, according to the invention, the
dispersion medium of this suspension is essentially formed of water. In practice,
this water represents e.g. at least 50% by weight, based on the total weight of the
formulation.

In terms of the invention, the word “protein” denotes either a protein or a
peptide, it being possible for this protein or peptide to be unmodified or modified
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"very |l ow viscosity" advantageously correspond to a
dynam c viscosity less than or equal to 5 Pa.s at
20C. The reference neasurenent for the viscosity can
be made 15 e.g. at 20C using an AR1000 rheoneter (TA
I nstrunments) equipped with a cone- and-plate geonetry
(4 cm 2). The viscosity v isldreasured for a shear
gradi ent of 1031 Thus the viscosity of the

formul ati on ord n an be e.

bé&t Xﬂ‘ellgri m§ r‘?Be |§r P&g‘?’éjfeg’\r"g%‘%ﬁ? @"é%%ween 1. 10

?n?oo 8‘PH981610gmd1 paoteinsT Ul aae | yndegstoqur éxf eerms yofbthewssiention as
LS oS TSl ML AR s
parecpresend bl the npa¢ttqncﬂ1ﬂearl y intranmuscularly or

subcut aBEOUSIo¥ic ngﬁeré’tbfeaslsbﬁﬁderﬁ&ﬁp ii£a&md Of the invention as
sterilize’at reduced cost trat

S masening, the! Rhy 10 QRIS SompETARe 95 rarmsIpadSH mmmals pamely e
Thbsut! 3704t state or |ow viscosity of the fornulations

of the | tiopn exjsts

{enper 4PHYSGIOBGRHBRp BrIORBReA BRI T R eiapsdgeaning a pH
ferg 6¥B€fﬁ‘e€n6@hdbﬂv\een 4 and 30C, and at the

phyS1 o, £ 8 uldEIREs b a%tf"ﬁe i ULAGS RbaRAHY Qégﬁﬁohd state

to the | an aqueous
s istpenhiahn thef liqaito ﬁmulaﬂcms amdmg a’lOe theniinvengipe igr transformed

mépgnltaﬂé %&&e {)g&tsh i g El%% Qf‘eﬂh&é’ioﬁi@ﬁ:apr rﬂﬁ'irf(spt\hﬁﬁout the

Ni S L NV

Cosssotind iorrvaion i he DRYSI SIS AR AEHoH Lo Fegtlagigel Pperature

f %EUB? tl?ef f@@é&% 6305 |arb}f§'§1%fdg|h&$ electrbliyte Qbﬁg,tt ﬁla"f)@lsidftﬁ*&hé dispersion
. 0 ased, on ota

ook AESIPRGRINAVD fY S prEuoIGm i B i % Thected

WEbfnulpti¢di.ei n* denotes either a protein or a 35

pept i deﬁmﬂﬁf’ eglén oe? Ltrdl (ﬁ%’e Qﬁlﬂéxjgfoﬁdp{bo&& tl?’@@ﬁ%%ﬁon as

to be u
ofmmmmg)anyndcqrqiyﬂewpgggs ffyt gx{a@l@p Slons):pr)yzgqngpggya(g@rblooded
pr fy are understood in terms of the invention as

meani ng t he endogenous protein epti de

war m bl dhaeigl qgaq#,gpgcqnﬁg}lon al'Se“‘ﬁfg %‘H{ ‘g éo fsthe invention as
| themingd &fbﬁﬁm@gmﬂ%béﬂt%bﬁ ahcdumngred ad WaEm-blsoded mammals
under, st the i.nventi on as neaning the
pff%ﬂ’&lpg'éﬁlt?tﬂg”tagﬁ’gg}"ﬂ H}%u68¢ “Biar m bl ooded mammal s,

nanel y Ia.aglditionh thet foRduladehs dcl@hx;dsng)todgc (uwenpen ajesnon-toxic, have
underalggagt&gra&lg%%d %‘Qf{a@f‘e [ nvent| on as meaning a pH

tween 10 "CGel" is understood

terms oft i hlsoitpvhninventoss aredihionkavs dexploped PR 1%t"§¥‘éPG test for

selecting a population of preferred formulations according to the invention and

determining the appropriate concentrations of PO in the formulations.

According to the invention, the IG test for measuring the gelling
concentration C1 is a reference test for defining the critical concentration Cl1,
hereafter called the induced gelling concentration C1, which characterizes each
colloidal formulation according to the invention.

The IG test for determining the induced gelling concentration Cl1 is as
follows:

The concentration C1 is determined by preparing colloidal formulations
having variable concentrations of amphiphilic polymer according to the invention
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into which the liquid fornmulation according to the
invention is transfornmed spontaneously only by the
presence of physiological protein(s), wthout the
essential intervention of the physiological pH and/or
t he physiol ogi cal tenperature and/or the presence of
a physi ol ogical electrolyte (kﬁg} Ca) and/or the

di spersion 15 (or dissipation) in vivo of an organic

SO' ent ‘itlsg??ﬁt eﬁfatﬁﬁ-;% gllfleréébu'ilg e%ljoan‘? cted thls end, increasing

S1 0 I's underst 0o

| ambantsrmf afy pmdq:rnd« pqumgzn appsdisgpdyad; 1ngieweé|vgaé@rf ol Bt selutions
S Qleeclkﬁ%? at 285(} gﬁxa['@ lh@uxgavdltﬂr}ﬁlgrﬁ'h@ Ssﬁ[-}{ng beftfRé BelpaRRed with a

si ol ogi cal concen

n'
unolgestraied sphmpe ofEhegdpepte PrateiBntl rYOngn ﬁ%g?ﬂnﬁamawn of this
p§M§{1E+ ogf Cﬁﬂera‘f)@ﬁl‘f@ Nbrogdith Ofre€ %65%!’6&19 redgive the desired protein

qeRs B Pedin R an e g 201

for.the
qgeaqensﬁtlor}t% E%S%H?WBH tiop jfor £
t he i nyg@t colloidile formmulatiosisc prdpaned im @modwdyo:asd rmxed with a
tol erance ,and are st gbl

| foRGePBRed aqusaps Py ﬂ‘é\e/"ef ﬁ%‘(}h‘% Spe an kil V{I%Be@ f??talmng 30
t @gd/ml,cind then esrtiifuged forolfuminitesat F00P rpthe rhgdnixtures are stirred

" SN A PR Bk kB R B an

e appropriate concentrations, of PO in
t he forThel wasqoslagtwmtmamrﬁgert% at%@admmTérlnstﬂﬁéeqt%ARlooo

onhétér d G6tht HRoBehhd- P&te (g@dSlﬁ@tB} (dikineter @ cmSaﬂd angle
re erence for gfll ni sﬁ eﬁ ctb cal con% nt'icfl choma.m is
al.s9asd Héf%@ﬁl%ff °€ dads fiwated i dhe igear isegeias

C e Fhisontadly, od\*&h acit'eqnhm}atahge iof bstweant0.] and 360 dad/s. The
t
£ SARRBrO R RERls F ke RSl PIC BDmelhfofd DA gell.
| s as Tl frapmncyl bpectraraddhe nedubns ofl elasticite (Gé ramid rtbel mpgdulus of
%8?#3' S 1894 Jn%\?lﬁk d '%Hﬁzl H@Pbémﬁ t@@eﬂ?@fh@&xa&‘zﬂ:’tétﬁﬂb @elaxatlon

1'ons 0 yner 0
i nmfrmwhm sndefined e #hhe SPRBIRERIaR] B8 %?que cy 9t Which the

t Pﬁ%ﬁﬂfé@f é?ad%ﬁ_{/ €' MaterbBeth HeSmedidus dbMvis@3RY BY. Adetdilédaccount

ot eieseriguesion Foh e TpBiithe o oy Ferf SR, Viscoelastc

WIM\ pERGR QY i Rohrhérs) §.Bg Fehrgf &ir wlteg; Ny, 986 dand iththe article by J.
| t Th

CESRLO Y R e oBc g ot o . The

t her apeMeasirgmenttedh the eelaxqt@@t @ﬂlet r isve fupetione of rthey polymer

prc%h@%rﬂra&‘(ﬂ)g 3¢ ﬂ'}y rgoﬂhhﬁ foh HakENR pbREBTY It@aéfﬁ{é thé edncentration C1 at

|nterferon

covhiSh s Horaiaekeads ph opdd FRATRIE Wby aliS Af o eelling
éoBc&lt&ﬁBﬁ@ltWﬂI&dg@GlUBDEﬁaIﬁ]ﬂbUtbeww of bovi ne serum

al bum n eBénAe &3¢ })gsl,s%le & gg'me the concentrations C0.1 and C10 at which
the relaxation time exceeds 0.1 s and 10 s, respectively. These concentrations are
classed in the following increasing order: C0.1 < C1 < C10.
In one variant of the formulation according to the invention:
» [PO]=>CO0.1,
» preferably [PO] > Cl,
> and particularly preferably [PO] > C10.
According to an advantageous additional characteristic: [PO] < 20.C1.

In terms of the invention and throughout the present disclosure, the words
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ng/m, and then centrifuged for 15 m nutes at 3000
rpm The m xtures are stirred 10 gently for 24 h and
then recovered for characterization. The

vi scoel asticity nmeasurenents are nmade on a TA
Instrunments AR1000 rheoneter equipped with a
cone-and-pl ate geonetry (di an¥ter 4 cm and angl e
1.59). A deformation of 0.01 rad, situated in the

Lf‘%@%ﬁﬁc&%gégéocgﬁ ’%x%@ﬂ?édqto dau§ g} tﬂ??%iggc&\résléws &e&w%?rx]l Jme or
3&ﬁ>re adtive piﬁheplei sandetlp epoéylmrg RO %fom exgmpls the gol&@pino acids)
E‘E&é‘ﬁﬁ zﬁ{lcglgﬁhgythg‘%@ﬂ\?e ﬂ‘% C@rlg’@ }is (ﬁlre ©6hded thke olymer(s) PO

equenc spec ast|C|ty %
t fifor essamblesthefpolyamiae sicid(s)h ponﬁggalmym for, examplg By electrostatic

Pasdb mﬁ Bﬂldiﬁé irReﬁ'aétfbfﬁ At %9&1%@&1%@1&&11&@51&11& stemc hibiifce.

her e,. as reci pr.ocal
flrequer?r REIRRTLIPY HPCORL ot TRPRLEH dive W&Eef'Sf’luble bio-
| gbshasié oI}Jhﬁ:rfm&Uj'mg }gﬂrdphsbm%rcbqpsG{G AThkehgdﬂophbblc groups

t. 2
ok DgyingppsrdmiRerag g A IpALt of tae SHAR, 4t biPbe attached
meraﬂy so the haffeor yintetcalad aythel\whamgsxd be listiibutedh gandomly

ar {i b 1

Al e b, g e A e o
fuumlymnrscﬂr sequenpesd gapelymegghcent rati on of the
formul %itﬂ&htgﬁ'lé?ﬁn% b 1RRRa{oR &etlﬂdgﬁfh'oBﬁaﬂ enodified polymers PO

concentrati o 25 whi ch i s ti
seewrke seleatsp| Bemothe, Lromy cempflﬁl@gg@rlgﬁﬁaﬂw S 5oigamito acids,

C%B@@&Echﬂxﬁdé%n(lﬁkfevﬂbﬂ)} theedinvehe subgfoupnpémprisihg|puliulans and/or

Lok ohaa e and/br trSic BT RBlBE (RIS R Bk RRGSHLERET ONS |
s and 10 ene rme;lbﬁcdl i arabodim@ite o8 tbgnmymttm i B‘ﬁslSaIS@leCted from

cl asi%)qu]é%(% Tyaﬁrﬁ QW increasing order: C.1 < C1

n-one vari ant of the fornul ati on aci(g:ordln

t o t he Inrerons ofothe inventipayand thropghout the,prepent iscjosureqythe words

> f £hid@Péompridhg FronC2Qo 20 «
e g%yémn?o Ao Qeg%ﬂvgdrﬂl Eﬂeggﬁﬂsaﬁgddl g {5 g o amino

e R ot B pabAPRG SO SRR MEHOT TR argino gRid” units
i nventi F}Bfeadlﬂiy t ﬂhkoptgfmﬂinot hedp nesedihg dios tHeopresent inention are

qugpwrst e 6@&&? 9& co?@;q})e REIAL Sr a%BBJtlgya%fh tddeat units or

nsh en one or nore active

proopalyplees campkising armi)éylirer@ these (tvertypssagipfamipp gicid” units.  The
p%#té%”g?eéﬁbﬁ% the&) Bsﬁnie& BRS htnfldl 8¢ids hﬁwgheleapt ilver D/L

! |
[ folonnfcllgb%aﬁpm and pee lmd%m%glela@ipgleg ﬁaﬁg??y M iR e case of the

C%lutﬁﬁﬁ{@&re olatansit @aitrAatvis ileeibalpiel bobeth poEiviphs i the case of the
eraction and/ or, hydrogen bondi ng and/or steric

hlﬁﬁﬁuﬁﬁ@éasl’ajftﬁ?% yners PO according to the invention
are watHie praferpdde “dhimo acid” units of the main polyamino acid chain are

those having the L configuration and a linkage of the alpha type.
In one particularly preferred embodiment of the invention, the polymer PO

is a polyamino acid formed of aspartic units and/or glutamic units, at least some of
these units carrying grafts containing at least one hydrophobic group HG. These
polyamino acids are especially of the type described in PCT application WO-A-
00/30618.

According to a first possibility, the PO of the formulation is (are) defined
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degr adabl e pol ynmers carryi ng hydrophobi c groups HG
The hydrophobi c groups can be in reduced nunber
relative to the rest of the chain and can be attached
laterally to the chain or intercalated in the chain
and be distributed randomy 10 (random copol yner) or
distributed in the formof s ences or grafts (bl ock
copolyners or sequenced copolyners). Wthout inplying
t t rophobically nodified polyners PO
c ngléerglﬁo Pl odbf reg%ngt he group conprising anphiphilic
copol yam no acids, polysaccharides (preferably those
in the subgroup conprisin puIIuIang/&nmRBr 15
chi tosans and/ or nucppol y

m xtures thereof. Ijpyone prjeferdred enbodiatHR of the
i nvention, PO i sr¥e| ectyéd f|r om[~®APhiNgtTil i c

copol yam no aci ds. tn tler ns nof t he i nitentmon and
throughout the pr Adi scl osurl, the words

" pol yam no aci d” cov r bot h ol i goam no aci ds

conpri sing from2 t "amno 20 acid" units and
pol yam no aci dkG: rrprl SI ng nore than 20 "am no acid"

units. Preferably, the polyaniypo acids according to

the present invention are oligoners or honmopol yners
conprising glutam c or aspartic acid repeat units or
cg@gm%mers conprising a mxture of these two types of

t Th t
ol yRode e 52 48 GLO WA ' ErfHHEY 0o 0| BB3E ben, =
conf fegifral mnmomcwdmueob&]déﬂ}hl a their al pha or ganmma
Pgsi f{t SHI 9 {1%:%: C@fqooél(s I?i%%l o Wra{RtE ©F 18! CIRHH group, a
uni t an v’I a ha or

I_gg eta positions in the ctase
of tpﬁoghlsapmtﬁpt-fbr[ artate unit. The preferred

"gm R@ saﬁ 'ogﬁ cHibii® e tpP&eﬁBlyrbeIé@{e)d&’fﬁrﬂ therfbap Gdilﬁpﬁsmg

are ose avi ng the confi and a l.i nkage

t he aI pghefak fﬁaon%@ Y%‘%lt%%‘?@“ r ?ﬁlf‘i‘%?daor‘? f Syhesoy ofprising
embodi n@ftung)fpotdisiuin) ¢aloiuinoand mhglqsninyrrer PO is a

pol yam no aci d. f or d of t

gl ut anm ¥ETHE £¢ 1on5ta o&ﬁggélg#tgd Prﬁ}élséeum# gﬁ%%?rP r|lsr%g
grafts cconntmnslbagpdatn ammt one hydrophobi ¢ group HG

These pol.y, @d‘qg ALdFSiRamigspeci al 1y of the type
described I'n ?B%Sappl [ (l:g}trl (IJn MO

Accor dihgcations rsesk B0 SOINSNING yéomgwg'@nafnet frging particularly
formul ati opefeged)are) defined 15 by general formula (1)

bel ow oNHand cazlons based on amino acid(s) advantageously selected from the
class comprising cations based on lysine or arginine,
- and cationic polyamino acids advantageously selected from the subgroup

comprising polylysine and oligolysine;

= R*is a direct bond or a “spacer” based on 1 to 4 amino acid units;

» A independently is a radical -CH,- (aspartic unit) or -CH,-CHa- (glutamic unit);

* p/(n + m) is defined as the molar grafting rate and its value is sufficiently low
for PO, dissolved in water at pH 7 and at 25°C, to form a colloidal suspension
of submicronic particles of PO, n/(n + m) preferably being between 1 and 25
mol% and particularly preferably between 1 and 15 mol%;

» n + m is defined as the degree of polymerization and varies from 10 to 1000

and preferably between 50 and 300;
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in which: Rl is H alinear C2 to Cl10 al kyl or

branched C3 to ClI O al kyl, benzyl, a term nal am no

acid unit or -R4-[HG; " RRis H alinear C2 to C10

acyl or branched C3 to Cl10 acyl group, a 10
pyroglutamate or -R4-[HG; " R3is Hor a cationic

entity preferably sel ected frimthe group conpri sing:

netal cations advant ageously sel ected fromthe

subg{,oup GONPr S odi um potassium cal ci um and
nﬁgn@ﬁrﬂ%yﬁoggﬁbfé%%@'ons advant ageousl y sel ect ed

from t heccording tup secong possibiljty, thePO ehthedesmplatieq han(have) one

| | hgoRW:ne, cations based
SO PR AR S AL BT P2 o, 2
preferred), and cations based on am no acid(s)

advant ageousl y sel ected fggerft he 20 cl assCeoRpri si ng
cations based on hysine r arginine, and,tatiogic

pol yam no C@_ﬁi ds alfvant ageousl y sel e$t d flromtfe [GH]
subgroup [E8npg# e andNog0 ne R4 R4
is a direct bond or lal "spader" H38ed 1 tlo™™ ani no

aci dIDnits; N A ndeﬁ'éndechtly is a radical -CH2-
(aspartic unit) or -CH2-CH2- (glutamc unit); 25 7
n/(n + nm is defined as the,nol ar grafting rate and

its value is sufficient)$%ow for PO djS88fved in
water at pH 7 andyat 2BC, tdformda col Roi dald

suspensi on o@f SL#E I craniclpartic of LPC, r;l/(n4+ H]
preferably Felng enNTan N% ajfd| . >R
parti(igléarly preferabl y Retween 1 andHl1l5 (mlrg/o Nn o+
inis fined as the degree of polynerization and
varies from10 to 1000 30 and preferably between 50
and 300; 16 » HG is a hydrophobic gre®s. According to

a second possibility, the PO pf thg/for mul ati on has

(have) one of generajgHjor mul &g (11), (I|II) an V)
bel ow. COORS A H H [igwl\%,}e” N R4/?G'41

av) °

I n“

in which:
» HG is a hydrophobic group;
s R¥Vis alinear C2 to C6 alkyl group;
= R%is H or a cationic entity preferably selected from the group comprising:
- metal cations advantageously selected from the subgroup comprising
sodium, potassium, calcium and magnesium,
- organic cations advantageously selected from the subgroup comprising:
e cations based on amine,
e cations based on oligoamine,
e cations based on polyamine (polyethylenimine being particularly
preferred),
e and cations based on amino acid(s) advantageously selected from the
class comprising cations based on lysine or arginine,
- and cationic polyamino acids advantageously selected from the subgroup
comprising polylysine and oligolysine;
s R’ isaC2 to C6 alkyl, dialkoxy or diamine group;




10

15

20

25

30

Rao R4,-, [GH /[CGH in which: » HGis a hydrophobic
group; ® R31'is alinear C2 to C6 al kyl group; ™ R3
is Hor a cationic entity preferably selected fromthe
group conprising: 15 - netal cations advantageously
sel ected fromthe subgroup copprising sodium

pot assi um cal ci um and magnestum - organi c cations
advant ageously sel ected fromthe subgroup conpri sing:

ggt ' Rﬂtﬁ,_ aba&%gb&md&ra "‘k‘patlzer’e Bide@ 08 lbclaﬂadnt hiﬂﬁ aGidi @mm'bn_e,
cati ons sed on,, e ol v.et hy i4.ne being ...
par t Adpdependently g p é?"ﬂ%g )'(,%ﬁt;adgfﬁpa&'gct p%ﬁsor 5@2@% %ﬁ \ "89 unit); -
aGi df's) nachraim isdiefined ¥s theldegtee df potymerizetiore had garies from 10 to
conpri.sing cations. hased.on {ne or arginine, - and
cati Eﬂ%@’%&%m‘@éb%@m@mﬁ@ageow y selected from
t he subgivaumge@Ely dhgpn HG nfjthedQ bchi independently of one another are
ol i gol ysine. # [ al kyl , di al koxy or
diaéﬁ?q%atfpgﬂ%l}caiegpﬂwzﬂﬂ?@gg&giwrpgct bond or a "spacer”
based on 1 to 4 amno acid units; ~ A independently is
a radical -CH2- (aspartic unitji' or QCHz- CHe- (glutamc
unit); ~n + m or n" is defiyed t pe degree of
pol yneri zation and varies fr 107t o/MROOO and
preferably between 50 and 300. 5 |Advant ageously, the n
HG of the PO each independently d¥ one another are a
nonoval ent radical of the formul ?‘?I ow. 10 in which:
R5 is a nmethyl (al anine), isoprog)ll (valine), isobutyl
(l eucine), sec-butyl (isoleucine) or benzyl
(RHW&?' anine); R6 is a hydrophobic radical
contarning frome6 to 30 carbon atqns; .1% - ](vari§s butvl
f r-onRQ 1802 emetkyt Jekaning)t SoprwYh 21’%%75?1 fspbutyl “(leucine), " sec-buty
cr:]hgr @ggﬁl@%&ﬁ@i&U@ﬁzbtliqphdn?la@?ﬁﬁd%ﬂ, all or some of the

ydr gghobij c. ar S t.he. [ [
sel eg? dsja L‘Y‘Hﬁf’}%ﬁ) [ 535%@3 c%:ftalmngcgro%’n b QG%MQ%%ILQI,

- 1varies from 0 to 6.

According to one noteworthy characteristic of the invention, all or some of
the hydrophobic groups RS of the PO are independently selected from the group of

radicals comprising:

= 2 linear or branched alkoxy containing from 6 to 30 carbon atoms and capable
of containing at least one heteroatom (preferably O and/or N and/or S) and/or at
least one unit of unsaturation,

= an alkoxy containing 6 to 30 carbon atoms, having one or more fused
carbocyclic rings and optionally containing at least one unit of unsaturation
and/or at least one heteroatom (preferably O and/or N and/or S),

= an alkoxyaryl or an aryloxyalkyl having 7 to 30 carbon atoms and capable of
containing at least one unit of unsaturation and/or at least one heteroatom
(preferably O and/or N and/or S).

_ In practice and without implying a limitation, the hydrophobic radical R® of
the graft of the PO is derived from an alcohol precursor selected from the group
comprising octanol, dodecanol, tetradecanol, hexadecanol, octadecanol, oleyl
alcohol, tocopherol and cholesterol.

In a first embodiment of the invention, the main chains of the polyamino
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radicals conprising: ~ a linear or branched al koxy
containing from6 to 30 carbon atons and capable 20
of containing at |east one heteroatom (preferably 0
and/or N and/or S) and/or at |east one unit of
unsaturation, ~ an al koxy containing 6 to 30 carbon
atoms, having one or nore fusdd carbocyclic rings and
optionally containing at | east one unit of

(prids e Aand Relnitob e DO, 0y
or an &m glsecondlemyiodimaesitiod tie inyerB®ng thenainghains ofithe polyamino

capable ipha-EY Opé %%%l@ﬁa—i—%@ﬁa&ti@ﬁ&nbﬁ?ﬁl&m@fs.

unsat urati on a | east one heteroatom, )

( pr ef edmb|third earhodiment of ibg swvesdjon, [the plait chaies ahthe polyamino
L ' _1a§§hrpa"-t' AL {i&/afpRAUT Calutami

\gg&gg HIteteﬂlacéfi)c{g]g'af oft MtﬂggZI g& lﬁﬂsam(?{ee?iﬁved f%%%ﬁ za}lll’pgoho%l famic

pﬁ’él?,QJY@éer- selected fromthe group 30 conprising

OC: 330|Advﬁﬂﬁl g&fmg& thetclﬁgtﬁﬁdma@me abmt&ﬂl agHa0flutamic units of the

oct adecanol., ol.eyl . a .toc er and . C

L BoBABIo Frid shainalt BEHO, if HERRBG: e rEMtng pelymgr i either

t hrdomi or offthe bloch fypele of theymultiblock 8ypeci ds ar e

al pha- L enrAr. - j .

2 Secoretbiticeo s g na bl foclRIRER, KO Tnabl has o

omadl¢vmlgroveight ofobetwesi20@0 andall §h00Q ghamglandaprefegably of between

a?ﬁ{iﬁéﬁd@@@@(ﬁ F}ngollhom)pol ymers. In a third enbodi ment

0

e 1nventron, the main chains of the polyanino 5
aci ds an 8 fistoaterred spbodiment of ﬁ?%fognglau%ﬁg? B¥drophobic radical
alRPhgf hppari tdfctirl POA{d-detivédfidin amORRL}OE pfecursor formed of
Advan{la Fou l'y, the distribution of the aspartic
affeB efg’afl mc units of the main polyamno acid
chai 1246 [/(ner B) x $08dl0%,hat the resulting pol yner is

eit he t f th

! (et BT L TaBh il REETIVRE 20 Lot ¢ e

f ar nmi-an ivariesalzemrl@0 i 400 andyprefergldy betoveen 420 and 300.

ol eculiar, \égéfogﬁt referie@t MRENiRERA0 oA Rt T A {nd/th® Ihyafphobic

preferably bet wee 000, and_ 40, 000 g/ . In a
f radigal Ji eplethecgra #dhs RS QPPVF%E(‘% PH@E‘:S’EBLH{“W%‘ formed of
hygslesbbiapd:r adi cal R6 of the graft of the POis
deriyed fr an, al lnoprecursor formed of 15
t o’coﬁﬁ’e? Ei'f/gméﬂﬂ] X IQB%:IQZE[ n/(n + m] x 100 <_ 10%
pref prefevably 3. B4<Hn[(nHm)]x <580 < 7.5% n + m
a8 h VB B0m 19040 908 88 Prefdrs819 BLNveRR1YE R 388, and

" In both these preferred embodiments of the formulation of the invention,

the concentration of polymer [PO] is advantageously between 15 and 50 mg/ml.
In one variant, the PO of the formulation according to the invention carries

at least one graft of the polyalkylene glycol type bonded to a glutamate and/or

aspartate unit.
Advantageously, this graft is of the polyalkylene glycol type and has

formula (V) below:
4 .r8
AR O R
R’

V)
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In a second preferred enbodi nent of the formul ation,

t he hydrophobic 20 radical R6 of the graft of the PO
is derived froman al cohol precursor forned of
cholesterol and: 1 % 5 [n/(n + mM] x 100 <_ 10%
preferably 3.5%5- [n/(n + mM] x 100:5 6.5% n + m
varies from 100 to 400 and preterably between 120 and
300. 25 In both these preferred enbodi nents of the
fornmul ation of the invention, the concentration of
pol ymer [PQ is advantageously between 15 and 50

migd whichl n one variant, the PO of the formul ation

acco%gi%g?ﬁéﬁtwﬁebpygﬁ%&&ﬂ b&&rdrd Pt & n%aa%m @ﬂ% graft

ne col p onde tamat e
aﬂ d/¥ris aab?iaﬁoﬂm selagted A%wamuagfémmwg PRYEFDg pfagen and
ﬁ,pe pol yal kyl ene gl ycol type and has fornula
(\/) low.; 8 19 in 4 is a djrect bond or
" spadketnd %a@éapweatwgeii %ﬁ%eaéaslotoéﬁ‘* ‘%lgyl Xis a
het efroghAes ﬁ&hﬂ@tedoﬁoaﬂﬂpﬁ&r@blplﬂbnﬁmﬂw 360. gg oxygen,
nltrog n_an en are
H or praghee. %’e chy%faylgqlq(gpfcoa} 1seﬁ ap @ﬁ%‘ﬁo to
1000 aﬂmhqoﬂehmbhdalaycdrdmgw 90 theo irB@Ation rfoprtm:mncdet; petventage of
al lpet hyl ene glycol. It
ol&@cﬂ/ glgg'cgi %%?&*8 @891??1@ 1Pt§v%)r{§| gn for gt %e nol ar
p er cenflagepalyaming mdg/ B pre plsogexteasely ratuablry in ghatapwith an
f E&ﬁﬁkt!lb o0, r§§1ﬁ§ II-SE'&E t.ﬂér}J ARPARO iRt KPR &, %O\éwth a phosphate

exrerre that, wth an "adj ustabl
gbaff@rl)ﬁ@gwatcel OIdAkLSPSERISI®Sse in water at pH 7.4 (e.g.

W th arphasmhsit, ethebiilftérﬁifdn 1a0tigd PEInEi lelsotbldaﬂler AP selected from
suspensi ons urtgerm) t.he interferon.

F
pPItENp| dSPHies IS nelERl (B P canepppcously with
pﬁﬂtdlﬂﬂklemﬁ)nmrmhﬂg thredegqmlyansing acida®€oci at e

R e cas
Pcal‘bazs:elogronpqomh;ﬂ&mrﬁ sither rpytieb (eQOR foray (95 )ignizest e anion),
dﬁ{ge Ithd) SH ﬁﬁijf}feaéorﬁ&%dnf OF &9 thy rdaSéH, 2R€l sokablllty in an

anl on e endi ng and the co For
F lieous 58T 13Uk THRFHOPY§f tha BR9POTIhan B8 é%ﬁﬁs%w}lgs in the
aP@b RE griﬂéﬂ%tmﬂleﬁydfdpﬁoblbamﬂb thd of tife pH.etn 4806blis solution the
uxﬁerca{1 ion can be a metal cation such as sodium, calcium or magnesium, or an
organic cation such as triethanolamine, tris(hydroxymethyl)aminomethane or a

polyamine like polyethylenimine.

The PO of the polyamino acid type that are capable of being used in the
formulation of the invention are obtained e.g. by methods known to those skilled in
the art. Random polyamino acids can be obtained by grafting the hydrophobic
graft, previously functionalized with the “spacer”, directly onto the polymer by a
conventional coupling reaction. Block or multiblock polyamino acids PO can be
obtained by sequential polymerization of the corresponding amino acid N-carboxy
anhydrides (NCA).

For example, a homopolyglutamate or homopolyaspartate polyamino acid
or a block, multiblock or random glutamate/aspartate copolymer is prepared by
conventional methods.

To obtain a polyamino acid of the alpha type, the most common technique
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PO (not grafted with the hydrophobic unit) and of the
pH. I n aqueous solution the countercation can be a
nmetal cation such as sodium cal ci um or nmagnesium or
an organic cation such as triethanol am ne,

tri s(hydroxyrnethyl)ani nonethane or a polyam ne |ike
pol yet hyl eni mi ne. 25 The PO o#0 t he pol yanmi no acid type
that are capable of being used in the formulation of

| ASasd R the BB frRrfishl S¥oihniBa deid N-cIO AR (WE:A), which
bés déscribebe.gbin theati¢le Q‘BtdmleBds’bﬂﬁaﬁl 15, 1869f and in the work by
m&' Qﬁﬁh&c{o&iﬁ sﬁt&tgeraa*zal;,ﬁg L oWihd) dehE N :,Sd}ﬂs)ﬁf anh)gz’rfa@%ilzd/ related

g conventi ona couplt ng react
Blhé@koQ)’r?le PINgSE kVeréag_/ A0 adibgsNEA cs&ﬁlvefévesoare preferably

OIN@A@M@méﬁoaﬁatdrafhcmbm@aéﬁ@me@ (IOIE < RRthyl, Et = ethyl and
correspondln 0 aci 'BL %‘5) i( anhydri des ’ﬁ;“r
F&z ebsw )e he HBGHE& 2 yoed Hsﬁﬂpwm eogtdétwns to
p;gi\%éamet / bldln s a&dbfoﬁ;ﬁk Tmshtm&h@wm@gbarge@@ﬁ%e description
Ut amat e/ as [ epar e
o BvsB b naiear TR ot ZReotEE dmplipdta X Bphe efpolumers hat can
t Ibe wed hecondirgy td fiee imehtiomnfop rexamplen iof] tke 20lyi(alphateadpartic),
t ac ar
ﬂ Zﬁp@%”ﬁ@&@ :Nﬁglgﬁa{lpﬁ]b- ludr % gﬁn(& gﬁ’(ﬁy%a{xﬁm—bglmamc)
artypes lo§ vambip onojeamlarweiglgy.gare eommesdally available. tFhe podydepartic
b%olgﬁbeg of ﬂggﬁ g@t"aftyﬁé”fs'&bltﬁged W ﬁfé%oﬁﬂéﬂ'&%@& bflaspartic acid (to

erocycl es
SgiverayBe yveqcua@l Wedrhié%mhwpiwm @ée’%onaﬂé et al., Polymer,
pr19§¢r3ngh73363 O I\/E NCA- 0- Et or NCA-O Bz

VAl efiat E’gﬂm?ii Wipianacich YR Pb 15 ol o pasly effectad by

aWcﬁﬁg itled pol@ﬁmﬁld adidsn tiee pgsenee tofiea qaobadiiamide rs icbepling agent,
aCI g opl%r%m%l ent%%a&g{ I@g&g @? g Qﬁéﬁﬁgﬁ%o%ﬁfiﬂﬁs q{l'ﬁxt Iani'oprlate:
nuodtvent sficlp cdsy dimethylfermagzide Wﬁbeb‘l-m@dwmm@dom t(MP) or
13}41%&}13951]1&6#3&% @?@aren Pe éatisocﬁﬁhwé a4 e%a dlrcy%ﬁ)‘h@{c lbéﬁa@dumlde
por ﬂn@gpmaglcm gwiﬁ qf go¥at é‘f 9B %ﬁ%ﬁ Fhsitic gkly by the

\A@toﬁl&lﬁ&ne@y Q)meBTmm@uﬂdehtﬁ @daidastahts. o ibg hel neaanﬁf tine. The
pgﬁéré)ﬁgglelF %ggcglgp%] =3 avg?( e("t‘siageg'l’ \aflgy ggtan}/ed by conventional
pq»bylsda:mupﬂmg @e)oyfdaxiebmvmdemﬁtlbmsnderrapdi oitglysis. ([hese techniques
, 38, 4733- 36) 15
qull%o‘?htt%thogé Mgﬂédlt an acid %{l of .the
poI yrrerA ibdoakagr myiltéblp@lstceaolwer i svithenizedriesing Nfafi degivatives
éiuwslyt SantRspee Rﬁeh e HydespheBRi draft d@opexApie] thetydrophobic

ANy Pive RotspPansiiesd StmNC O by hind the hepah sroups are

Slﬂl@éh s%iecdval?trémbv‘/dﬂbm&l@lyélﬁ)l\/F) N- net hyl pyrrol i done
(NVP) %he synthesis of polyamino acids PO preferably produces aqueous
Y.

suspensions of nanoparticles of PO.

Such suspensions can be converted to powdered nanoparticles of PO by
drying in an appropriate manner known to those skilled in the art, for example by
heating (oven, etc.), evacuation, use of desiccants, lyophilization or atomization.

These nanoparticles of PO, in suspension or in the pulverulent state, form a
starting material for the preparation of the formulations according to the invention.
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di met hyl sul foxide (DVMBO). The carbodiimde is e.qg.

di cycl ohexyl carbodii m de 20 or

di i sopropyl carbodiim de. The grafting rate is
controlled chemcally by the stoichionetry of the
constituents and reactants or_by the reaction tlne
The hydrophobic grafts funct?bnalized with a "spacer”
are obtained by conventional peptide coupling or by

di rect ,condensat.| n S
techni aﬁ &8y St%gﬁl é{kﬁlgs\rm?%ﬁ td'thgfiose sé@?la%gh% gﬁcﬁrdmg to the
atinvenén A&emlbfrbrmthermwn-cwadmﬁ agsnoitipneo! hanopgrticlesshasedi on at

d th th
R EpRED AR o Bpsc e AILBENS R0l Ry phAR), 1 1"
der i vatFlov dhe Brep@q@amy ridae iPL® ang{px Wemf%f%ﬁz@ d/gpany ﬁédltwnal
)?g’?y(%an HeQH Q§h@&‘&m {heRrab8 £pbivder) ¥nd/eray ﬁgmagoorm (preferably a

ysi's. The synfhesis "of polyanm no aci
peefe &]bﬁqye‘bliso%‘&eé’éloé‘bueous 30 suspensions of

n ano parlﬁ itéh@Sofothe seﬁuﬁlhclssm@,emﬁdrﬁﬁm(@)ﬂi'o esociuiea ments that

35‘5 PR NG e Gitried ltots sF BT PY (GR apg or more

blyenﬁm) keidklyby baebr mypre doads otitec than &¢avalenti diemiced dbond or

Si.C philization or atom zation. These
nﬁﬂ‘é@ °F‘§‘5“e°§“‘8+ in suspension or in the

pul ver LIIIEntecbmatl@ f¢roﬂ$ﬁoalat135 aeapt imeye nitestenlins f with the PO
t Q@co‘i‘{iﬁg% "ﬂié ﬁﬂleﬁ’tﬁoﬁ B‘é Je@érfﬂéh% 'pﬁﬂ&u&?‘ﬁ? %ngaﬁpﬁcitﬁﬁl WO-A-

i nven be st at.ed t that the

f 8PS sy aewtdpﬁacqraor@%g a fﬁf@@rﬂqeoiﬁt cribion tang qpfor more
t réﬁle? PBssEhI¥ AL @ iﬁu 6$)€lhtoclﬁe ﬁﬁmﬂaﬂéﬂiﬂhtdoﬁ{a&ﬁn@ aspatticles of

I .
east on SP‘H@“B’r st qugﬁles Oﬁlgef}a%n%f‘ﬁ‘gﬁl%?g With one or

Todg‘ﬁﬁalcﬂ
I rmﬁc&é ﬁxﬁéﬁﬁbﬁs (androtke @r nemy otherpassibhakdctive pAiRLipkesh be i n

solid f nh‘ggx{tﬁ)fnelflﬁmryafat 1)0 %%P{he' n]%drgtfﬂtfjof @k Tbove-

(prefer aqueo S suspensio
oﬁnmngdﬁsmuiat@nscl osure, interferon(s)/PO

associ gji é)?irﬁeﬁf%%&elaafn dt her édﬁl‘yﬁ{g 80O 'ﬂ{eS Invefitidi @is process is
associated wt ’ri‘f)l;' one or nore
p&hgtagterigedizy thatit B‘iﬂsbﬁtﬁe Sé?nt & bonds other than a

CQy alaRiHg LEANTidud buspensow bf naidpadicks efitt lelst wne &0, bonds.

The techni gues associ at i X o
i it ePEOR licqul i S @ g %H(?]%RQ{’CIE? o RQ Xih af yeast one
ar e dmﬁarmb dend onpaort inotd ather popsiblenactiap mmr@aftl«?—san preferably in

L% ?Q(ﬁ&g; They consi st in incorporating at |east
ne |q'1 erf eron and one or npre other p035| bl e active

pré anﬂI@Q)’ aflding at Jeast qngexeiPiABYi um cont ai ni ng
Naf oLty Plfanll%rﬁ.’@ bénGladE iBn€cebdady,@ad suspensi on

of na part| or associated with one or
not eOPt#Rr@IuV é‘ ’@H&g msgﬂgg SPSPAY Y ot her possi bl e
active Advaneigebesdy,. the interferon (and one or more other possible active

principles) is in the form of an aqueous suspension or solution for mixing with the
colloidal suspension of nanoparticles of PO.
In a second mode of carrying out the invention, this process is characterized
in that it consists essentially in:
¢ taking a powder of at least one polymer PO,
¢ mixing this powder with an aqueous suspension or solution of at least one
interferon (and one or more other possible active principles), preferably in
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The invention further relates to a process for the
preparation of the above- nentioned fornulation. In a
first preferred node of carrying out the invention,
this process is 20 characterized in that it consists
essentially in: taking a colloidal suspension of
nanoparticles of at |east one220O, mixing. this
coIIoidaI suspension of nanoparticles of POwith at

| east one- erferon (and one or nore other possible
act i {f¥C ?ﬁ%%?ﬁp%s) preferably in aqueous sol ution
2% (qﬂMmaﬁﬁh&yngddkmgoaeex@abntone excipient

a(ny ua%ﬁﬁ&?xigtt aﬂq ?]&)?41‘%08%&&2%&5% hfid necessary,

tering the resulti'hg suspension.
Amawntmgeﬂmﬁlltynngﬂ@rpwt@rg%asmnsmnd one or nore ot her

possi bl eafdrintatioRs 'db@dn%c??ﬂ ’chi‘{*.f Wwhy tdag 4189 fBe?EorWérted to gels,

aqueous suspen3| on or n m XI

c opweeten filsy, by moaﬁerawnﬁﬁws@laﬂi knqwy klf ?ff iihe A, such

S%§08&1Jé'ﬁﬁ‘§tl&f By?\r dififieationt drhevapbtﬂttiﬂ Oﬁoatirigg Satomization or
[ oc sls I.S char tl:_lzed i n, t hat

Fealy Sl .o Kb methtia b oppongiSBE cBirbined.
|OO| yneHedc: there id mgutchmsd@ ofidarying bht the progess by the preparation
S ens 5.j: it
45O g APt B! e oRTEnROE R0 dhed Bl Slencialy
plceniastnigly in 22 aqueous solution, optionally adding

@Eﬁu REWaXF gﬂiaﬁ@éd by %Hgtthé‘ﬁ Mdefoﬁ'ﬂuﬁﬁ% Qiccdrdihg to the
OSHD | n

ecessary, " and optlona ly filtering
t he mmqu 195 é‘l’%"ieon 5 The fornul ati ons obt ai ned

i ny tﬁi’i}ﬁn s ﬁéﬂd&' Wwith Beagroueliged nicdigs) srefergbdywldth stitring,
film by mﬁ ﬁ@m enf nal net hods known to those

sKY | PRILPIRLY f € ﬁeﬁex%iglee ncentration by

dieaf adjtlitﬁiglthapﬂrandﬂnmhﬁ@dmcdmtycbﬁcessgry andni zation or

I yophiliz nmet hods can

opt i BRHTR ygg&m eelre%‘ﬁiéésuséaf cg}e is a third node of

car ryi riixaoyles ¢fcexgipienss that ean béaddedase patimispobialpggnts, buffers,

! 'aﬂﬂgﬂ &gﬁ %haégeﬁﬁsfo@%ﬁfsﬁh@ ghd %ot&ﬁcltwwaﬂ&h Q@Fs khéWh to those
mo

e essen onsi stin

pé‘hﬂ]@ %lﬂ%ﬁﬂ'é Re an&PWaH SRS G- %{ ahef?!P’fthﬁ“éﬁgS?{"Jecmble Drug
a@é%l?d %ni P®. Kh@upﬂar&vslntlmefp}ﬁﬁn d’eéss,ribeh\@hoﬁ‘/cﬂoradm ¥998g

this p?[%'?l I?rﬂanate e 11qﬂlélef(c))rmula{lgxliI .gh @géﬁﬂedmﬁﬁlﬁraﬁ&ll ¥n filters

with s
with a porosity of 0.2 pum, for example. It can then be injected directly into a

atient.
’ All these examples of the preparation of liquid formulations according to
the invention are advantageously carried out in the ambient atmosphere and at
ambient temperature (e.g. 25°C).

In one valuable variant of the formulation according to the invention, its
weight fraction of interleukin(s) not associated with the submicronic particles [non-
associated interleukin(s)], in %, is such that:

o [non-associated interferon(s)] <1,
o preferably [non-associated interferon(s)] < 0.5.

According to the invention, the preferred interferon is interferon alpha.

According to another of its features, the invention encompasses any derived
product obtained from the liquid formulation according to the invention as defined
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15 optionally adding at | east one excipient,

adj usting the pH and/or the osnolarity if necessary,
and optionally filtering the resulting suspension.
Exanpl es of excipients that can be added are

antim crobial agents, buffers ant i oxi dants and
agents for adjusting the isot$h|0|ty whi ch are known
to those 20 skilled in the art. Reference may be nade

%ﬂé ﬁfmﬁﬁglﬁg ‘E@}JB{C&O ig l)%:ngfég S eeldqu iﬁ)rgnfyiréeggn non-covalent

Dassoeratloﬁbax)defmd ab9&9. TI appropriate, the liquid

ot o hEPRERtng® Ehijel prddiie bon cohbAYsp8laffof bbEES, ecl,
|ﬂijflnlﬂlt§c9rdilmécmtﬁyahﬁto a patient. 25 Al these

exanpl %eofnvkﬁ‘l‘i’orprf&@l%raféléi& & ahl g;%b&lrg(ﬂr Hf”tﬁtt, liRjRStable liquid
a cordi ng i nvention are advant ageous y carri ed

my afqpeaséjr?giné‘if‘ bo¥enpsphere and at  anbi ent

t emoer Btillr én (i hbjeto OF thdse defiged/ pfddabds eit\aidt et er@phabized that
tion, Its

| at {ot .
¢ BieC VB Or AFFREE relede 10, B roson it erihismtion: ot piiger derived
S filom ﬂiecfmmulp'amﬁ acdefmeflmbove, HMis prweoss imgicharacterized in that said

. ey : \ v
| AbBReray Shipy dfingind forpliflloh 48 hemd i80e 22000 &1 ©

i nt er f dihe nﬁ)g)l]ﬂahon @,caordmgct@r thenigversianhis prefezahly gharmareutical
PL&HBLS E}gclﬁéﬁ%lgl o8 I etfid BF %ﬁﬁtgghrﬁtlaﬂhﬁ)rmuﬁﬁﬁﬁg @bﬂgrlsmg at

t o anot at ures, e | nvent’i on_enco
atfpsidens DOps defined shavs, 366%%&? PR interaroR j3ad |0ipaemily at least one

f@ﬂﬁ]:lh@wegjhr@ﬁpl@rdl ng to the i nventl on as def i ned 23
above

i,Si n subm ron| forne
oo | i PR o e BT (i, SBcsihiB AR aciB gple other
aliewenn ihterferacdande, a pﬂomm, ac@ycopemiemg a@rotéia boadedonmiestr more

eREEIgIc UyeOEiiss GFlmhy ARG UL o) s
of PEQglated) prateinlle a quurmchzfrbieml lipgseerhasideledn @éeonucleotlde a
?S{Yf}‘;"‘ #dd oroﬂae?ﬁﬁeSUbJ ect of these derived products,

i zed that the i nvention further
rel ated h!So aédﬁwae'esagtlveo rPr%fl‘PkP I6)r@BaPat sedertest Tepm ohasspoglobins,

deytbvlﬁdmeﬁfﬂbmm{gﬁ infdrfesbins, bﬁﬁkﬁﬁs aafipgrdadibodies, éihsopoietin,
characLerl z

; b
P UREfR ool SRR k&S i Al B neRloriet AR ne fictors,
Thed froxtordsahéreof. according to the invention is

preferghlope Rﬁxﬁir ARGt écﬁl‘fi’tkonfl’v'a&muﬁmlﬁc?rfglle Y91 NG 4P nﬁ};c{rgphoblc

dietetic or dsani tar mul a nprisin
hydrophilic or amphiphilic orgamc molecule, examples belng peptldes such as

‘<p>

leuprolide or cyclosporin, or small molecules such as those belonging to the
anthracycline, taxoid or camptothecin families, and mixtures thereof.

The primary properties of the formulation according to the invention
include its injectability and its ability to form a deposit at the injection site, in vivo,
by gelling or by aggregation of the nanoparticles, in the presence of physiological
proteins or analogues.

The formulation according to the invention can be injected especially by the
parenteral, subcutaneous, intramuscular, intradermal, intraperitoneal or
intracerebral route or into a tumour.

The formulation according to the invention can also be administered by the
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| east one PO as defined above, at |east one interferon
and optionally at | east one other active principle.
15 According to the invention, the possible additiona
active principle other than an interferon can be a
protein, a glycoprotein, a protein bonded to one or
nore pol yal kyl ene gl ycol chaths [preferably
polyethylene gl ycol (PEG chains: "PEGyl ated

9&1%414 va nglowﬁaccﬁ%&aq? u, | i posacchari de, an
ol’Fgonuar & hucl eot i de or_a peptide. 20
Thi s adm\tamagavusésc tth«:/ @ormu #ianpiseinteaded éors@p d%@maatfqnoq»ﬁ drugs,
%@HOE:QI %agg" BSp admiiRFRORNBP the!l fardHidlal, dubbah&SRNSntramuscular,

anti gens, antibodies, erythropoietin,

i naftadermalg inSTaPRTIIoBFAko dBtragezehral outy qr) infh tygour, or by the oral,
h@gg@p@gﬁﬁlgrgémm*bafel ng factors, and mxtures

t her eof n t. this additjo acti
princi rﬁl@hqugﬁ ehesﬁ‘r‘ﬁf"f‘&aﬂ%r%‘i‘fﬂffﬂ to 3@ h%?’&tb‘?ﬂ |18 ¢ Pgsferably
a hﬂnﬁﬁwhﬁlalortbanldowmﬂmc Lakeludexamqnieem béietetic pept plivdssanitary

rltiqnso tERBUTAL IS ORI o, dMneS TRhdye "ME T IER: one
orcoueapohduigeactlm plamnlplﬁes and mi xtures thereof. The
pri mar yA&Bﬁ'Hﬁ%*td gét ot S il | B2 ACERIA I‘éﬁit%sototahﬁrocess

i nvention ts 1 njectabil t and 1ts ab

t dorf dhemprenaeabion of drugsh pastisplaglyi o %#melstr?%onu%the grgenteral,
bY%ub&itdrdedds, Qhﬁﬁﬁuﬁﬂ% eﬁﬁtaﬂét&la@fln ?erﬁ@ﬁ&ﬂ) Rk tihtedc@febrdl foute or

the presence ySi ol o cal ns or anal ogues. .
TR 0 BE DR §BEIBHLP GROL P e CHlpelLze in that it
l %bﬁﬁﬁt@cbsﬁéﬂm@ﬂy ahlqsuig\/aﬁ least par ortralation defiredt stoweumd/or any

AT S e & andl LEFARLIRbe of B ARGLIAGRCE! oF
f or mul a’lfheonnmmondﬁngler orelates |tnvenmetlwdca>iﬁ ﬂiemew@c treatment
a%ﬁhﬁ%ﬁrggés‘ggntp&f tif eddﬁﬂmgfeﬁhg tﬁ@ﬁﬁfhxuldff%ﬂ' R esciifed! iBthe present

bucca vant ageousl e formylation js

i isshosuee £ &Y e ppasperal.i owbsvtaam@s intpamYscplar. o r jnjradermal,
f Qhtraftfitdteal 6@intracerébtal fdatelR iR Lfuddour Scbttb?lﬁla Bﬁﬂ Uasal, vaginal
intranuscular, intradermal, intraperitoneal

i P OSBIEF BRI route or into a tumour, or by the oral,

5 nasalln wrgipagicutar wariahtirofr thet mvewtﬁd:d‘,ldlh@h nidtieod of therapeutic
{ U OG5 SO, P addB B ABrrhRaftrP L Gk bed above

maceut does no e cosnetic

dibot cnjection bl ttass amrp@tr:;al fPeRIARAOSN SinEamBequlaty ginggadermal,
! Qﬁﬁﬁéaeﬁ@&leggnaﬁtﬁ@‘réﬁiﬁﬁoﬁ&%%@@mﬁ{ouk §i8fers®NEin such a way that

carrespondi n tl rinci 10 .Accor di ng to yet
ar’fbfoﬁ’élls agel ng/ﬁroF*@HX‘Gil BEPOSE"H’E"}PW tienite el ates to a

processThe invention will be understood more clearly and its advantages and

variants will become clearly apparent from the Examples below, which describe
the synthesis of the PO formed of polyamino acids grafted with a hydrophobic
group, their conversion to a system for the prolonged release of an interferon,
namely a formulation according to the invention (stable aqueous colloidal
suspension), and the demonstration of the ability of such a system not only to

associate with an interferon, but also, in particular, to gel/crosslink in order to
release the interferons in a very prolonged manner in vivo.
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for the preparation of drugs, particularly for

adm nistration by the parenteral, subcutaneous,

i ntramuscul ar, intradermal, intraperitoneal or
intracerebral route or into a tunour, or by the oral
nasal , vagi nal or ocular route, characterized in that
it consists essentially in G@ing at | east one
formul ati on defi ned above and/or any 15 derived

p I of said fornulation. The

ihmﬁt%?ﬁ@g?% a met hod of therafeuti cC .

t FizreadnCurves of ithet plagma M gencenirgtions (pigegramsirab)ireeprdedein the
géé%& hQ&htﬁfeoﬂ?ﬁgéd&ﬁ%ﬂ n the present di scl osure by

t , .Su

arentera cutanequs, intranmuscul
i mt rtael BANdprmulation Ehkaceortingfo the lnvﬁm@ee(ﬁéamales Pofst 0): curve
or ingogp-tunour, or by the oral, nasal, vagl naI 20

or ocul ar route In Onf par icul ar vari ant of
i v endi th cortiolsTFRGfaralasion: (Rmeb agearding ip dhg H%’ﬁ{ltlon (Example

consjigyiguressat-igatl y in adnministering the fornulation.

asd Scr.i be above I nj ect t he rent eral,
ﬁmﬂ%a S i beup 2hd of SR istar 80 ke

|ntraper|toneal or intracerebral route or into a

t r ferably in such a way that 25 it fornms a

gg%})&%‘;sl i nked deposit at the injection site. The

invention will be understood nore clearly and its

ﬁ%’ﬁ&;ﬁ@ﬁ% %mﬁggggt,ﬁeﬂﬁl become cl early apparent

from whi ch_describe the synthesis

oBynthesipof o utamaie gyafied withalpka-tacapherel of synthetic origin
hs @rgveh&b hﬁohailr polpgluti@ité (Isvinees Slolstula® veeightgaivaledt to about

F A0 o cHb T o g Pal<Ph R el aRRReA ol o poly-

Cﬁiehlatiiﬁi ofsNM]mOMé followed hiey dodrolgdis,ats alesaibedhén patent
abl;'fli,ﬁ:t é? 1%— C—E tl%éﬁgea% ns%iub?lmteﬁ f1'1 92a§n§ Ot Zaﬁrﬁet‘%ffd;rn'namlde
g @DMF) days heatlngi at #0°4e for: 3 hques ed¥necet the polyraer isr splybiliged, the
afeggs\éagﬁ%% ANGRE BB 0 asocy hﬂ&’l 46% SESER NBHA RopFerdHE98%,

ure lg Curves o
c@h@m@ﬂrﬁ?moﬁ@kep) JEGYiQHaY rﬂoiubﬂlégérl&eng YPE of HAMFy ;09 g of 4-
aﬁir@éthﬁullamﬂpgﬂame§ prdvii@styl @t.ﬁlubiﬂlzed & hFNoff DME| aid 057 g of

RS SBbak Sr A, AP ERETP Ko MY e i
nedccassar. diAfigr tSohdure at ﬁﬁ%(htwnh stifmmtheerea¢®n mediune is poured

30088 ‘%agé%b@aﬁ‘m% 1%%;‘50@%31&1{5%&%&@&1@% (pH

Af‘ﬁ) thq:]ptep@np@Flep] is then recovered by ﬁltratlon and washed with 0.1 N
hydrochloric acid and then with water. The polymer is subsequently resolubilized

in 75 ml of DMF and then reprecipitated in water containing, as previously, salt
and acid to pH 2. After two washes with water, the precipitate is washed several
times with diisopropyl ether. The polymer is then dried in an oven under vacuum
at 40°C to give a yield in the order of 85%.

Example 2: Amphiphilic polymers P2, P3, P4, PS and P6

These polymers are obtained in the same way as the polymer P1. Table 1 below
summarizes the characteristics of these polymers. Those of the polymer P1 are
given by way of comparison.
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Synthesis of a polyglutamate grafted with

al pha-tocopherol of synthetic origin 5.5 g of an

al pha- L- pol ygl utamat e (havi ng a nol ecul ar wei ght

equi valent to about 15 10,000 Da, relative to a

pol yoxyet hyl ene standard, and_obtained by the poly
nmeri zation of NCAGLuUOwWe folld%éd by hydrolysis, as
described in patent application FR-A-2 801 226) are
solubilized in 92 m of dlqggﬂméﬁornanlde (DVF) by

h f 1% PR n : T

soi ﬁlé’mzfz pg 175 of @rﬁ er &DGFOPRORic grp ?/ %0 Mn" g/mol
45C and mlyglutﬁmpiq al pha- tnr‘nnhpr nI ( of the polymer
dbt aPhed [f r omi®00ka( r)) , alpbartosapheyolol ub| I izél in 6 13,900

M op2DVH, 0. 08,000 of 4- dalpei-tycbpherslopyr| di ne, 4 14,400
Qrevpeusl y SOW,%@! zed | Nyikh toc@fjhé%{';’ . ?IIBT’OI' Q. 547 g of 15,200

L oPE e S Lohh0 LT D elfelesterol Pl T TS 2 11,500
;%(‘:’Pﬁui tH st 16900 e_;_;;@éégé Yiumb s noded. 12,900
i[nt P800 |m_010.080 er cont c odi umléhl oride 11,500

ﬁ%b«ylgimoyﬂdi)dmeoeqamahbntqu 25 2). The precipitated
pélrﬁ/dlafgraﬁmgb@te ektRaaree be Grdtyn NMRr at i on and washed

tﬁetmog;%grochl oric acid and then with water. The
poy I's subsequently resolubilized in 75 m of DW
and then reprecipitated in water containing, as

éby Pr ﬂaman&r 361 of D fbrmulalibRT oft iMeMREIIE alpha 2b
\Md )\(lﬁ &ecgplgé ate i s washed several tines
KN 4%6[9?‘ 9IP° o The polymer is then dried in
alQa)(Bt atiatesf a/edloidal s@ation ofiditphiphidicpelymeri el d i n the
[ Qf % [ ) ,
dse é)? 1@%@@@%&? ol% mﬁﬁg@i}g ?Hﬂicbé:olf&%wcﬁ{ Eg of @cample 2
vvayom anehmtrpduchemtopmﬂaskatsr his powdetoiy dissohvedr inz2Q mlh@,f sterile
AChoihRlctio Ofhd B%ﬁlep%blﬂﬁ%ﬁsis k-EBP%? 3@§th6? 16 hours, with

po yner Pl are 35 g en
TABIERStC syripge Ths 8¥ 11%%1 18 Bste ta 3 g pog0 mQsmol
ghwitt theGidvef a @isﬂ@MM' W&mﬁméteﬁb}ehﬁoﬂﬁéln hige peveysaBy amount of

nor o YA adveot T SolBieR GA% S0 h8iefh A sajied 8590 = 02, i

P2Ess849 by lthees addition of 150N aPHl 601860 h dThespadyroésdehcofipation is

: P%ﬁm{%ﬁ% 19 ‘Pﬂ'gﬁﬁ‘ 9 ltﬂesécijd’it%gpof sterile 0.15 M aqueous NaCl solution. The

polymer solution is subsequently filtered on a filter with a pore size between 0.8
and 0.2 micron, and then stored at 4°C.

(b) Association of the protein with the polymer:

26.65 ml of the above colloidal solution of polymer P6 and 1.85 ml of IFN solution
(PC GEN; concentrated solution containing 2.42 mg/ml) are then mixed in a glass
flask. The osmolarity and the pH are readjusted to 300 + 20 mOsmol and 7.4 +
0.2, if necessary, by the addition of 0.1 N sodium hydroxide solution and sterile
0.9% sodium chloride. The solution loaded with protein is aged for 5 h at 25°C in
an oven and then filtered on a 0.8-0.2 micron filter. This gives 30 ml of a ready-to-
inject formulation containing 0.15 mg/ml of IFN and 40 mg/ml of polymer P6.
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5 in pol yoxyet hyl ene equivalents 2 nolar grafting rate
estimated by proton NVMR 3 of synthetic origin Exanple
3: Preparation of 30 mM of a forrmulation of interferon
al pha 2b (1 FN) based on the polynmer P6 (a)
Preparation of a colloidal solution of anphiphilic
polynmer: 1.5 g of |yophili zedz?Jowder of the
anphi philic polyam no acid P6 of Exanple 2 10 above
are | ntr |
H:‘e [meg ]li"i‘g?%l'}al off 9t a{ Kg-g?tlﬁlk gftﬂﬂﬁ{tlo ﬁ%ﬁlféﬁ%ﬂ (IFN)
scalccnndmng ttstheqplesfal’t izEDtion; bmdmnm ofithe I@Ol}fm&fﬁ lite PS
St’[’hrf %I@E%rgﬁﬁ%g?%ﬁﬁiﬁﬂr bﬁtyasoﬁn ﬁn%fé' gt &m by yegéﬁaﬁﬁgeﬂcollmdal

Fi ske
o PAbIRAT Soluipn; %tlr?o’im@ﬁh @het ‘I‘F‘é“ﬁ‘é@é wwe%manéf et; by mixing
Mg USRIt NAeh aS@hbdrit@bed( ﬁ@b%éféﬂ/\/%oluff&lﬁ c@hhﬂnmagmsﬁ ¢hl. The

. 5 nece addi tj on  of
Né{dlrr%Pgﬁedﬁot%@lw it chedsime e Hﬁ%‘}qﬁétf%%" of the
oﬁ&néfgé@ﬂcehttaﬁdae tadtiet proweinfcontariation0. Ws i Bgmeses3, the

flcpwngraﬁts% o Fup el e Bk oy s o RHBER W olipign anc

0 sadinirchyairoxidedolitien stored at 4C. 20 (b) ASSOCI ation
of the protein with the polymer: 26.65 ml of the above

col | oi dal solution of pol zmer P6 and 1.85 nl of |FN
sdibmpins Measeremenrtorifethe ameans dydrodymazeint dismefgr of the

n%%oggfttmlésad;]lf AR ﬁ“}a i yifchs PO c@rding tofth@ﬁ{venﬁhﬁ

osrm eadj ust ed

e mean ngmﬁae&%af the,parfigles agap&r&ﬁ Pg? a@O&C{m to the
S(i’ﬁld'dﬁﬁbhysiﬁx@%@tﬁlal B}Oﬂlutl\ﬁd)proaedinsﬁeﬁnécboei&vo 9% sodi um

5 ed 0 Saehdfs 33 pripda ab foefuiiiol B DB Ag0 s J vac
minaediwm dridt stirredTfor 24gi.v dheSOsottiarts zrertherdfiltersd omp ée8-0.2 um
fgﬁ{&“ BebR" %BE %‘l E;SQ@ tﬂr ﬁgnz{ﬂ Ml }ﬁf sdaﬁ%hﬁé‘qlsﬂ% JUBAokhaven

pol ymer rep ratlo
| @pgarams.quratmgmtlamvgﬁm@%ly ipptagized faser bgamnpl wavelsngth 4§8 nm.
Sﬁﬁc dhﬁiﬁ%fbfr o 'Ehe I%%ﬁﬂ'tl@lés ef golginet PO i@caawm@i from

HeHdRS
Plto P5, tlo ed out .as i
- ing clegipiciipie, gLt upics Wbe SimptiaR misdhest AbResisibed in
1 tﬂé vtzdrHE‘SSdrfaetaﬂescteade fdeniat” eohaenP? afindactantdSslhtonshyEd. R.
I ng. ﬂlli]tizd;;)% vvlth a concentrated interferon
aﬂ‘f"l“ cdﬁ |ng 2 The vol une of the
pr"ﬂteefthoswohgltrc&u&tslase d@t@mﬁ ﬁwthb;pomwsd?@ B2, &3, P4 and P6 of
[ ﬁﬂﬂﬁ ratio of the polymer concentration to the
pp%)tel nggoncentratl on. As in Exanple 3, the
concentration and pH adj ust.ﬂgﬁiﬁzare made by the

- soluti-on
2 Polymer 1" Mean hydrodynamic diameter (nm)
P2 60
P3 90
P4 30
P6 15

Example 6: Spontaneous association of a protein with the nanoparticles of
polymer PO

A 25 mM phosphate buffer solution is prepared from powdered NaH,PO, (Sigma
ref. S-0751) and adjusted to pH 7.2 with 1 N sodium hydroxide solution (SDS ref.
3470015).
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sodi um hydr oxi de sol ution. 10 Exanple 5: Measurenent
of the nean hydrodynam c di aneter of the

nanoparticles of different polyners PO according to
the invention The nmean hydrodynam c di aneter of the
particles of polymer PO according to the invention is
nmeasured by the Ml procedure fined below. 15 The PO
solutions are prepared at concentrations of 1 or 2

_'IT_%./ mlldugﬂl %ﬁ}%ﬁéﬂog?g"nt (gﬂ%?t;lélfgt gf;‘;goclycfﬁlbf 151383 %ﬁgar%é r}??'dissolving 5

f mg/w} obtbe dyaphlized pobiimr pyemighy initheabpre phepphate buffer solution.

S aaktb & b&lﬁtlélﬁ lohBSA @1@&1&*‘&%34) ﬁpﬁéﬁﬁw ;/Qﬁ@wm@@o mg/ml of

with a vertica ?‘{ré Iarlze ser beam of wavel ength

488 Mptein i‘ﬂ H%?rﬁa@e ter of the

NTHO pREk ls@lhﬁsnsaéndrxhé poffer drofiltsred@nci.22 gﬁh fineem 20 t he

e % rtl?sczﬂ'fe Irpgflll oaug%&or a(%r%@ﬂpreﬁ&%%ﬁﬁé‘%ﬁynpe% of the two stock
Emlnﬁmst andt diltion e theSshospisite buﬂfemnltmtelﬁlgnfmg:aamtge of samples

fo%ﬁ%%noe{] bPlé:tg?Jtl E s-ar en&fgtc ?allnﬁagl . MIHQ% t%&#ﬁ%ﬂ"&hﬁowm

P@qncentr@tmsréetqai 8 my/mipl e 2: 25 TABLE 2 Pol ymer Mean
hBrHE QQM@@M 18/ 398 Eiatd o} 5%@% I30cPARY vﬁﬁé?tﬁ&%?@&%lysed

Spont aneous assom ation of pr ot ein with, t

hmamlmcp trophorgsiy yﬁ@g ey-galled frontg msthad, rml@leh allows the

fotéih &1 tHel télﬁ-pbfﬁmr 1&@%%@&9@@%&@&@&1 Further
gﬁgﬁ?ﬁ’h i 6%%:@?1551} ik t@%%?/ Epnbulifit  audhing 3 &idle: Geo
chYI dbaldin B.ls pdnhoberacdd. BoammglaChem ), é99bf69pm$5rrél’he%alyses are

?r@ Yeul ﬁoé\}}é ﬁ ﬁ?ﬁl?hthT&O%A %&aﬂmﬁ gg&lﬁgetd %gﬁltlf fu'sgcf" gihca bubble
soamltlm r{typeAG L0 62-330t Tho h@lighesﬁxﬂ(esﬁkghalaﬂea% gql)reapgndlng to
pﬁﬁﬁﬁéeﬁ%{élifrh q{lem ht‘éﬂcﬁﬁkaO r&aée%mfeftge g{s&%eﬁfré?ﬁcﬁiudti‘fl ﬁdaf.assomated
aR&A: hexnstienes qu% tge 4 ?%@@&Pw of motzzlsrheiqw 3e1r g of protein per g

of polymer, the protein is associated with the nanoparticles of polymer.

Example 7: Determination of the gelling concentration C1 for the polymers
PO P1 to P4and Pé

The IG test is applied to IFN formulations associated with the polymcrs P1 to P6 of
Examples 1 and 2. The protein concentrations of these formulations are shown in
the Table below. The relaxation time of the formulations in the presence of BSA
(concentration 30 mg/ml) is measured by the procedure of the IG test. The critical
concentration C1, for which the relaxation time exceeds 1 s, is shown in Table 3
for IFN.

TABLE 3
Induced gelling concentration for IFN formulations
Polymer P1 P2 P3 P4 P6
IFN concentration | 0.3 0.15 0.15 0.15 0.3
(mg/ml)
Concentration C1 17 >30 16 17 >50
(mg/ml)
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M xtures are nade up by the addition of predeterm ned
vol unes of the two stock solutions and dilution in

t he phosphate buffer, ultinmately giving a range of
sanpl es having a constant polymer concentration (0.1
ng/m ) and increasing protein,  concentrations (0 to
1.8 ng/mM ). 10 The sanpl es ar® left to associate for 5
hours at 25C, after which they are analysed by

Cﬂhkﬂ&ﬂé %ﬁ%??ﬂhﬂéﬁﬁ of BN 1k d ﬁf’t# Sab&dt2Redts injection

rot el n an
peban |IEpr@rth@dm!vwng 4 e sslestian |32%Q;l'd$'!ﬂ)@r thednyention
Fw f&lﬁfulatféﬁ )|oT IFN (tcbh&n&sﬁ&mo guf aﬁ@h&hnﬁdp&ymer P1
OOt 1 A ] b rocE g

amalsyfesubition 16 nﬁﬁftédJ subedtaneowsty Ho Bengle @b QDA 3) at a dose of

BB s st Selate dafa o Sl 2E AR 190 120 4o, 168
phad 240 hooox: r@h@phﬂinagiFt\bcoxtchntratt'roaeis pnersered, omtblesss sarhples by

p fndk concentration of

ng%f%séom g?&gé%g%%x eéri ence shows that, for

aifbisrgigesothe mqaneqlmiawnéwtmtmn grefile showrimFigare b whith clearly
PO Ethe ﬂi&%n@é@fe‘f‘éa@e bﬁﬂésp?é’t‘éinaihﬁgth\é" sEHuﬁ BSmpared w1th 2 control

nanopart i'cles o : termnati o
oforpidatipm (Dy O%ﬁe@?‘/ﬂ% @tﬁhsan‘@ntl%roftlﬁ@ @gnmﬁgon BQ me/mi)
Pind @mBﬁlphﬂitﬁ 61‘§m'5h @6|(G)ﬁd%§fraﬂ1cﬁ1 W%yﬁﬂ) (df Tﬂﬂle 5, Example 9).

L B SRS I PRGBS e BPOEY by e

f éormullations ascoading $d thmnventloﬁﬁs ¢stimatebbyembaduning: The

a e} ' ecr C{ .0
B%A ?ﬁ%ncentfrnq% onhﬁjg n;)%?iéh n‘%ﬁ%ﬂﬁ r telgﬁbfloqt ﬂ the f)lasma
pr oc edneeatration w@ta@l@@@um, The critical concent ration
Cﬁbg ftﬂe{ um' ﬁb txgﬁclfa g&; ﬂi&gﬁlﬁw of IR GRRHShlctS thel drea under the
Pol yrpéasmawgpswmov R GFRSBRY ?%@H@l@@%@%@n%dabw
( RhRl chsdConbpTbimiilation, Chel Tm3O TmaxX ahd T60have the lfollsicing values:
g%Jlln_g ncentration for IFN formul ati ons 29 Exanpl e

¥ ar Yetics of IFN in the dog after

smsom arfdolBoursj ection of an IFN fornul ati on
bel onging to the selection according to the invention

A formul ation (A [FN (concentration 0.3 m% and
amampe P4 ghpbmyqa@gmq:tpcs of IFN in the dog after subc aneous injection

of various IFN formulations based on amphiphilic polyamino acids
The following formulations are prepared by the procedure described in Example 4:

TABLE 4
Formulation | Polymer Polymer IFN Relaxation
concentration | concentration time Tr
(mg/ml) (mg/ml) (s)
A P1 30 0.3 >10
B P1 10.5 0.15 <0.3
C P2 15 0.15 <0.03
D P6 40 0.3 0.4

The polymer concentration of the formulation A is greater than the gelling
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(concentration 30 ng/m ) is prepared by the procedure
described in Exanple 4. 5 This fornulation is injected
subcut aneously into Beagle dogs (n = 3) at a dose of

60 .tg/ kg. Serum sanples are taken at 1, 5, 11, 24,

36, 48, 72, 96, 120, 144, 168 _ and 240 hours. The

pl asma IFN concentration is nmdhsured on these sanpl es

by ELISA (I mmunotech I M 3193 kit). This gives the
"%&Ebeﬁﬁ?ﬁ&? quﬁfcﬁzﬂfréd“lﬁ ‘E?caﬂx‘bfg 5' eI \@f‘ o?dé: tHe! fr@la%atlon time

ear | shows th pro onge ea§e 0]
pmsagirad inihe Jﬁete%tetﬁ m%%rn%lanédsqmp% This ferplation A therefore

f gengﬁtw qn% (d@%ectlﬁﬂtac@&ﬁﬁf td¢hd %ﬁeﬁﬁoﬂ% nvealt th@nothl@xf hand, the

concentr 111 (0]
PEOREBTEGHTEr 48 108 AR Tl Bedopedt lestafahetisy: aelling
Feomoeatrapicst 5d sdid Yernprdativins db net bsong fethprseleotigihdcording to the
the rﬁl ease of IFN by the fornulations according to

t F"Fi%ntion is estimated by measuring: 15 (a) the
t iTheseTiovemplations hrei mjaches mbw Baasglofdoghet 8 idose 6660 wigikgh Plasma

t I 0NnGeRrt ¥ atH40R. i I {m

 PPhEREA RSl 1R 23, 8,70, 76, AU, [ GE B pG pours. The
t plasmp dEN foteantratien iyyneastedasie etnrevipehExsample. r eaches
5% Binels TInDBARMT S f0TRMNS T#MukAOHE A, B) G 41 D29Estfwil 12l Pable 5
formulation, the tlmes Tmax and 150 have the fol |l ow ng
vBelg¥s: 20 Tnax = 48 hours, T50 = 54.2 hours. Exanple

9: Pharmacoki netics of IFN i n the dog after

subcut aneous injection of LES s I FN formul ati ons

based—en anrv\lm nlm ¢ nr\! yal" a) 2oi-ds—25 The—foll-owi ng
f or nul atR"éfﬁ@nﬁ‘?%f prepared Wa’fﬂg procedure "B ped
i n BxanpfosmplatipnB| F U Pol yner | EN Rel axati on

For nul ati on2ol yner cohcent r at 4&n concentrati ons4.2nme Tr
m m[(ng/ ) ) AP130D. 3>10 BR110.50.1%<0.3 167
CP2150. J.b<U 3 DP640p.30. 4 |§1e p0| VAL concen}ggtlon
Of tIIC | Ul Illb Clll UTI I—\ I S YlI CdlSUI l I1cl|| LIIC gCl T],??

Thus the formulation A, which belongs to the selection according to the invention,
has a considerably longer release time than the formulations B, C and D, which do
not.belong to the selection according to the invention. -

Example 10: Observation of the gelling of the formulations according to the
invention in vivo after subcutaneous injection

The subcutaneous behaviour of the formulations according to the invention was
studied in the domestic pig. Six domestic pigs were injected under the abdominal
skin, to a depth of 4 mm, with 0.3 ml of the following formulations:

Formulation A: isotonic aqueous solution, pH 7.3, of the polymer P6 of Example 2
at a concentration of 45 mg/ml. |

Formulation B: isotonic aqueous solution, pH 7.3, of the polymer P1 of Example 1
at a concentration of 20 mg/ml.

Samples were taken from the injected sites 72 hours after administration. Histo-
logical examination discloses the presence of a gelled deposit of polymer for the
formulation B. It takes the form of uniformly coloured plaques. By contrast, this



30 concentration C neasured in Exanple 6. In other

words, the relaxation tinme neasured in the IGtest is
greater than 1 second. This fornmulation A therefore

bel ongs to the sel ection according to the invention.

On the other hand, the concentrations of the

fornul ations B, C and D are |&ks than their gelling 5
concentrations, so said fornulations do not belong to.

t [ C ' av.ent i gn.

¢ dfeRihdity 8d ARENEATo! hd REmulKRCA, B whiSE YRy polymer bas

ofinfdlerajed herweenphe eollager fibfises are taken at 1, 5, 11,
2|‘& ma§ bednphadized $hat YO polifiter medx @dﬁ %fécﬂ? h%‘ie&ieggaaﬁble since

pl asna | EFN concentration I's nmeasured as I n

piis/fisue h@mlet.e}ymnw@ foiigormakstata AenSodaysr t he
formulations A, B, C and D are shown in Table 5

bel ow. TABLE 5 Reference of Tnax (h)T50 (h)
formul ati on A4854.2 B516.7 C1119.3 D517.3 15 Thus the
formul ati on A. which belongs to the selection
according to the invention, has a considerably |onger
rel ease time than the formulations B, C and D, which
do not belong to the selection according to the
invention. : Exanple 10: Cbservation of the gelling of
the fornmul ations according to the 20 invention in
vivo after subcutaneous injection The subcut aneous
behavi our of the fornulations according to the
invention was studied in the donmestic pig. Six
donestic pigs were injected under the abdom nal skin,
to a depth of 4 mMqmm with 0.3 m of the follow ng
formul ations: Fornulation A: isotonic aqueous
solution, pH 7.3, of the polyner P6 of Exanple 2 25
at a concentration of 45 ng/m . Fornulation B

i sotoni ¢ aqueous solution, pH 7.3, of the polyner Pl
of Exanple 1 at a concentration of 20 ng/m . Sanples
were taken fromthe injected sites 72 hours after

adm ni stration. Hi sto- |ogical exam nation discloses
the presence of a gelled deposit of polymer for the
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30 fornmulation B. It takes the formof uniformy

col oured plagues. By contrast, this 31 phenonenon is
not observed for the formulation A for which the

pol ymer has infiltrated between the collagen fibres.
It may be enphasi zed t hat the3folyner matrix B is
perfectly biodegradable since “the tissue has
conpletely returned to its normal state after 21 days.
32 CLAIMS 1. Liquid pharmaqguAiMsl fornulation for the
prol onged release of interferon(s), this formulation
conprising an aqueous col | oi dal suspension of low 5
vils cosiltijuidassithrmaceatibati cfopmultatipar tfocc! e oprolonged release of

SRS DAL AR BT Frer b i ot v

notiscosiyabasetll gn sukmsiornit pattieles lof avatéresmduble beodegradable polymer

i I ' 0N : : n h
it O} S, 21??1@“%9&% Blofs 141D, Peid, ARIIQ) Bk fincovalently
diasgesiatedowithhatileash are inteelewlin sad opdonally yeith atdeasy one other active
CQps| ized ing@td formulation is capabl e of
bﬁbﬁ?f}ﬁ@ﬁ g%&%?rgr%? ltlflglﬁlty and then, form ng a el | ed
deboedispsrsien e ‘luﬁ’r%fe b PR YAn B?Se%]tlaélé(l"loéﬂ ‘é@ﬁ % o

ony t figd Fovendlatich Redapablatof! s injetdd paremerdly did then forming a

I t hysi ol.ogi cal t e t i ivo,

ana BitetlsBTRini¥a i fomtatign o 4 SSUST ARSI, e of ong

and comtrthe driechand beingpat leastpeitiiasamsed by ableashenephysiological
beyond_pééltteﬁoﬁrgge%ﬁ%m stration, it is liquid under

the inj con ions, and it is alsol@ipguidat o
the physiende ether hanghmakingritpessibloto prrlongandcontiok the in vivo

pr esengglepde tim@ oPINAPbSHNAIY 1eAfRS hMinistfation, a
centration,.. 20 * and/or at |east one

physij ol Qgi.cal co

su%/fléé% 1&%‘{1.8 ug_derthF Hisionsnditiops:di ng to claim 1,

char agd &ris 28 liguitl wattheé physislogiesit empearurefand[oP@H kfd/or in the
set at a sufficiently high value to allow the

for nBEPICSF a gel I ed deposit in vivo after

par et erplysiolpgical ieleatrolyte infeephysiobgicsd corficentrati@ast one
physholagg}oqgkleggt %isﬁrfanﬁént?" Li qui d phar maceuti cal

formul atron for the prolonged rel ease of

interferon(s) and optionally other active principles

(AR), thyrsuidioRdcadnding toclditi nohhiaqutrided M thheitaoineentration of

? gﬁ:@i ?gfec{ﬁ SE a gpﬁlyciei%tlg&rll%g&al}lgg %Ic% %lcf\l% glter]f%rrgeg},oshi gtl aogélfeﬁl deposit in

vivo after parenteral injection, in the presence of at least one physiological protein.

3. Liquid pharmaceutical formulation for the prolonged release of

interferon(s) and optionally other active principles (AP), this formulation:

o being liquid in the ambient atmosphere,

o also being liquid at the physiological temperature and/or pH and/or in the
presence of:
* a physiological electrolyte in a physiological concentration,
* and/or at least one surfactant,

o and comprising an aqueous colloidal suspension of low viscosity based on
submicronic particles of water-soluble biodegradable polymer PO carrying
hydrophobic groups HG, said particles being non-covalently associated with at
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30 presence of. * a physiological electrolyte in a

physi ol ogi cal concentration, * and/or at |east one
surfactant, o and conprising an aqueous col | oi dal

suspensi on of | ow viscosity based on subm cronic
particles of water-sol uble bi gegr adabl e pol ynmer PO
carrying 35 hydrophobic gr oug HG said particles

bei ng non-coval ently associated with at 33 | east one

act i k@stPéneNsdtRlcCprividipleNAlPt Bl tHesdiepersion medlumndOthet fuepension
suspensi on essentially consisting of water,

char &eseiallyg@nsisting, W%F% concentration of [PO is set
atcharasefizéd irethat its Bbdentratioreof [PO]Jaik Isetatthsufficiently high value to

of .a | 1 ed deposjt | itro.after patenteral .. .. .
Bt s SmRiOR Bt actelled eGPt ¥l Rl nisction, in the
4 présencaibfodt lenst aecprothimg t o any one of the preceding
claims, characterized in that its concentration of

[PQ is such that: ~ [P > 0.9.4, 10 preferabl o
20 C1 Forpplgtion agrordingtadng Hng iof theapregeding¢lapmsp (characterized in

10ndtdtszontdiFatidn ol POMRRNGh @hat:1 S the "induced gelling"
concentration of the particles of PO as neasured in

ar? 1 BQkzP9-G5 5. Fornul ation according to any one of
t he pfem@myag,ccj ai[p®] >gracterized in that its

viscosjty .l 5 l.ess than .ar 5 Pa.s at 25C. 6.

For nﬁ‘PAaP%Bﬁ&ﬁ’a%BFeé?rﬁ yt@'%ﬁ%lfghkgg}l’t he preceding
clvahers,CtHarthet Gnizeed gelling’hapnednérapon yofethePgaitislea of PO, as
pal ] [ rmed of aspartic units and/or

gl Iﬂ¥a§ﬁe§%§ 8ﬁ 'Ié.t{s?.

units, at |least sone of these units
carrying grafts containing at |east one hydro- phobic

group (Fdanulafion RE SR Qi Qﬁlﬁ@f@lﬁd"ﬁ'a&éﬂiﬁ% dliafth§ .characterized in

characteri zed. in ttFat t he 05,; argﬁC defi ned by

gehaltg viscosity isdegs  than,af ¢apal M& tRCGeH /7 (1) in

which: 30 " R is H a linear C2 to Cl0 al kyl or

b rénc h elgorr%%xlgt%n%%gor%kri(g tlo’ an?reol?x% 36|f ’theapreceding claims, characterized in
that the polymer PO is a polyamino acid formed of aspartic units and/or glutamic
units, at least some of these units carrying grafis containing at least one hydro-

phobic group (HG).

7. Formulation according to claim 6, characterized in that the PO is (are)
defined by general formula (I) below:

COOR?®
T 5
1
N NHR
R2 T
n
m
oj/ A H o)

[GH] ¥
@

in which:
s« R!is H, a linear C2 to C10 alkyl or branched C3 to C10 alkyl, benzyl, a
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34 termnal amno acid unit or -R4-[HG; " RR is H a
linear C2 to Cl O acyl or branched C3 to Cl O acyl
group, a pyroglutamate or -R4-[HG; " R3is Hor a
cationic entity preferably selected fromthe group
conprising: 5 - netal cations, advantageously sel ected
fromthe subgroup conprising odi um pot assi um

cal ci um and nmagnesium - organic cations

advag the subgroup conpri si ng:
ﬁg&%gse a%Fdﬁﬁ{&dﬁ“C[H@

cati o on am ne at1.ons_based on ol i goam ne,
18 l&atm dhsainsas (h 9ot iheryleor prnghed e te i Kk agd; gigup, a
ar thyeyiatamate & & (ge]d), and catl ons based on am no
amrr;{g& dvant age ousg& efz d]I cl ass :
@r g &t BEFiggRLlY iSO YRCOmPTiSiRg:
cat i -oninfet§10 cytiotisn ademitap oty asatea@elo tﬂxfblny thel abigaspl Comprising
t he S“b&?'ﬁ%ﬁ’ t15 .conp hi.Si n%&po%%lﬁéy ne an
ol i gol y&§! ,pRa?ﬂm?ls U "spacer" based
on 1- t organancationsiadvGntageous]y S\ele@tadrt&i@pehmmigkgup ®@neprising:

radi cal, &iﬂ% B&%H%Btaﬁtﬁgém't) or -CH2-CH2- (glutamc

unit); éfined as the nolar grafting
rate amd caapnebased@mqblggmnmea_oo mol % "~ n/(n + n) is

defined aguibhe E‘&'e@r oﬂr ﬁf)l%hlﬁﬁler %(ﬁy&ﬁﬂehﬁﬁn&' at)éiﬁ B?._Irtigularly

sufficientl Iow di ssol ved” i n water

and at 25RECIy ’orm a coI | oi dal suspension of

subm cleoni@d Eioink Bassl 6h abiiho aélﬁ(s) d t@ge@hlayadelemd from the
cul.arly

bei ng between 1 and 25 nnl?);/ﬁ%\ }partl

pr ef erabl‘xgl)ve BEOTPLTIE °§H8n PRAYSHIE OT ATGININS, | o5 £ om

10 t-0 aAdRationdc podfaarinb lagids etivedagedOslnrtledd; froth th subgroup
a hydr Jation according to

cl a| g@&gﬁglﬁg% g}l‘{ﬁmeg&dgohlgﬁg{sﬂéhe PO has (have) one

of gién@raadlreﬁbqu‘l are ‘fspger” based pn d g 4(@mmo peid amits;COOR

3i [zg'ﬂdepelﬁfen@% Aadiddl -l (aspartic unit) or -CH,-CH,- (glutamic unit);

* 1n/(n-+ m) is defined as the molar grafting rate and varies from 0.5 to 100 mol%;

= n/(n + m) is defined as the molar grafting rate and its value is sufficiently low
for PO, dissolved in water at pH 7 and at 25°C, to form a colloidal suspension
of submicronic particles of PO, n/(n + m) preferably being between 1 and 25
mol% and particularly preferably hetween 1 and 15 mol%; .

s n+m varies from 10 to 1000 and preferably between 50 and 300;

= HG is a hydrophobic group.

8. Formulation according to claim 6, characterized in that the PO has (have)
one of general formulae (II), (IIT) and (IV) below:

COOR COOR

[GH]\R“LF JW H/k %LLR“/[GH]

(ID



10

15

20

25

H ni

In

R4 [GH 3035 H [GH \ a NRCOOR3 A OO [GH
Hn - RS HI N3 /COKHOI [GH / N, an

R 5in which: "HG is a hydrophobic group; "R30 is a
linear C2 to C6 al kyl group; "R3" is Hor a cationic
entity preferably selected fr 91the group conpri si ng:

nmet al cations advant ageousl

selected fromthe

subgroup conprising sodi um potassium cal cium and
magnesi um - organi ¢ catg¢gde advant ageousbyorﬁel ect ed
fromthe subgroup conpr¥sing; 10 cati ong based on

am ne, cations b'ésed i [hoam
GH]
GH] . ij/l& JﬁP [
. R7 \h]irlq " RE R
o) H

(1)
/COORaI
TR
[GH] GH
e e
(IV) 0 H
in which:

9.

HG is a hydrophobic group;
R¥ is a linear C2 to C6 alkyl group;
R¥ is H or a cationic entity preferably selected from the group comprising:
- metal cations advantageously selected from the subgroup comprising
sodium, potassium, calcium and magnesium,
- organic cations advantageously selected from the subgroup comprising:
e cations based on amine,
e cations based on oligoamine,
e cations based on polyamine (polyethylenimine being particularly
preferred),
e and cations based on amino acid(s) advantageously selected from the
class comprising cations based on lysine or arginine,
- and cationic polyamino acids advantageously selected from the subgroup
comprising polylysine and oligolysine;
R* is a C2 to C6 alkyl, dialkoxy or diamine group;
R* is a direct bond or a “spacer” based on 1 to 4 amino acid units;
A independently is a radical -CHy- (aspartic unit) or -CH,-CH,- (glutamic unit);
n’' + m' or n” is defined as the degree of polymerization and varies from 10 to
1000 and preferably between 50 and 300.

Formulation according to claim 7 or 8, characterized in that the n HG of the

PO each independently of one another are a monovalent radical of the formula

‘below:
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cations based on pol yam ne (polyethyl enim ne being
particularly preferred), and cations based on am no
aci d(s) advantageously selected fromthe 15cl ass

conpri sing cations based on |ysine or arginine, - and
cationic polyam no aci ds advapiageously selected from
t he subgroup conprising polyl ysi ne and ol i gol ysi ne;

20MR50 is a C2 to C6 al kyl, di al koxy or di am ne group;
"Ra is a direct bond or a 'spa " Based on 1 to 4
amno acid units; “A independ Iy is a.radical -CH2-
(aspartic unit) or -CH2-CH2-~{glutanjerunit); ~n" + m
or n' is defined as the degree of| pol ynerizati on and
varies from 10 to 1000 and pr ef erRibl y between 50 and
300. 25 9. Fornul ati on according &? ﬁl aim?7 or 8,
characterized in that the n HG o ? e PO each
independently of one another are a nonoval ent radi cal
Wl{ornula below. 36 in which: 5 - R5 is a nethyl
(a?an%ne) I Sopro (valine), isobutyl (I|eucine),
sec Bitigl a methyl é@%ﬁ\ﬂé} tsopmwzﬁvalmphewybwmﬂqueme) sec-butyl
bgscﬁewgé)q,qglge,@fq:(ﬁ@gw%rﬁynt aining from6 to 30
car

ato es f.romO 6, 10 10
For i ifd laﬁsfa@@éwdnaﬁgai g, figm 1 € R AEwLAR Fioms
t hat ] @drles@ons 0@ 60f the hydrophobic radicals R6 of
the PO are independently selected fromthe group of
radicals conprising: ~ a linear or branched al koxy
ccmt ai rFomgufatiomaecctrdir@(locxziaihDﬁ cttagavtererrd in alpebllleor wime of the

CTHRPRP, kB3 P 16 55! SEBIALRIS SLAM i the group of

umg«amlsa@mpﬂsmg an aI koxy containing 6 to 30 carbon

Ao im@ﬁvdr'lﬁa&%d AlkoRP cBnaldfE fromPs RPSY Chrbén atdteS art'Chpable
optiopally cont %@nl n at | east nit o

s aPLFORAIBIHE 2 Jetereslan (RETHIN G em{/w and/or S) and/or at
(pr efeﬁﬁt&iﬁb)ﬁnﬁoﬁlﬂdé@ﬁmﬁb@nd/or S), ~ an al koxyaryl or

an a al k haV| car,bon ons and
o o TP Sl B IC cRef Y8GR, BPME 8 or more fused
uns atarbadyicbe ringd/and qmolne&ystcomammgea'eleaslt oms unit of unsaturation

égig&gﬂﬁ‘g"“t%agt?f%&%°m° @P'%t%?j |§§ WDt ¢ he

s an alkoxyaryl or an aryloxyalkyl havmg 7 to 30 carbon atoms and capable of

containing at least one unit of unsaturation and/or at least one heteroatom
(preferably O and/or N and/or S).

11.  Formulation according to claim 9 or 10, characterized in that the
hydrophobic radical R® of the graft of the PO is derived from an alcohol precursor
selected from the group comprising octanol, dodecanol, tetradecanol, hexadecanol,
octadecanol, oleyl alcohol, tocopherol and cholesterol.

12. Formulation according to claim 6, characterized in that the PO consists of
an alpha-L-glutamate or alpha-L-glutamic homopolymer.

13.  Formulation according to claim 6, characterized in that the PO consists of
an alpha-L-aspartate or alpha-L-aspartic homopolymer.
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hydr ophobi ¢ radical R6 of the graft of the POis
derived froman al cohol precursor 25 selected fromthe
group conprising octanol, dodecanol, tetradecanol,
hexadecanol, octadecanol, ol eyl alcohol, tocophero
and chol esterol. 12. Fornulatbzn according to claim®,
characterized in that the PO consists of an

al pha-L-gl utamate or al pha-L-glutam ¢ honopol yner. 30

tlﬁmt FgrmﬁF%ﬂatm #RC6fikE fo0clhitn G' é‘l'ldﬁ&erliétﬁ{l agritahé P codists of
a consi an al rtate
alfha? Pﬁé@pW@eﬁm@ %@Fateswrm pﬁ%ﬁﬁ%ﬁp icéipha-L-glutamic

acPblimyg. to claim 6, characterized in that the PO

consi sts of an al pha-L-aspartate/al pha-L-glutamte or

al pha-L-aspartic/al pha-L-glutam c copol yner. 5 15.

FolrSrmI dtoranulationoactording o «:laanniéﬂ,éhhatabmnaed éu itk din the PO, the

§tr1bﬁt?(ln{ PPthFe)C&SBJJJﬂ? an@x‘o? %f tc 'lﬁﬁ]tfs 1%2 lggﬁﬁs?{qotnltaq?mg at least
| ethGomé isiSialrthet the rﬁubmgtm&tmqrhe eithg wandomy oxp@ﬂ‘ thenblock type
sq kae&l ~of the block type or of the
mul tib ‘Iitype 0 16. Formul ation according to claim
1, characterized in that the nolecular weight of the
PQ6.s RiritRefioa0actoaditly 100c10 1/ cMkactdizer i@l Ba@lthy molecular

bet ween 0 d, 40 r myl at

oL e R0 33 e ST o B ey bevcn o0
hyahd dPt000i gzmoll5 radi cal R6 of the graft of the POis
derived from an al cohol precursor fornmed of

tocopherol, and in that: 20 1% < [n/(n + rr)tll x 100 )
< oy, orandation gcogrding to [chaimn?, ~cheyacterized 08 thatsthe hydrophobic
' "lra&@ﬁl' RS of 'ﬂ%‘gr]a@cooft Be 429 iR 8RS 3l Ml {?ﬁ&‘ﬁrs%? Formed of

I ation' according to claim
cﬁa?(ﬁ)@@@fla@é]dnlt i hat the hydrophobic radical R6 of

t he gvaé[mg{+&mxﬁ©olelm;l ved from an al cohol
f o, 1% [(n +
08 Bietgabty ok (e SRR R IEEL S (5 Ly (% 100k

6. ®%n + m vaney ﬁ'oneH)G t10ct90 200 preferdbly tetwleqnr R0emdlIH0)

bet ween 120 and 300. 19. Formul ation according to
claim17 or 18, characterized in that the

c e entFormudatiost agserding fo chdmn 7.schssaciwsized 1a thaigtheohydrophobic
NGhdical R® of the graft of the PO is derived from an alcohol precursor formed of

cholesterol:

¢ 1% < [n/(n+m)] x 100 < 10%,

¢ preferably 3.5% < [n/(n + m)] x 100 < 6.5%,

¢ n+m varies from 100 to 400 and preferably between 120 and 300.

~a

19. Formulation according to claim 17 or 18, characterized in that the
concentration of polymer [PO] is between 15 and 50 mg/ml.

20.  Formulation according to any one of claims 1 to 19, characterized in that its
viscosity is less than or equal to 5 Pa.s at 25°C.

21.  Formulation according to any one of claims 1 to 20, characterized in that
the hydrophobically modified polymers PO are selected from the group comprising
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30 20. Formul ation according to any one of clains 1 to
19, characterized in that its viscosity is less than
or equal to 5 Pa.s at 25C. 21. Fornul ati on according
to any one of clainms 1 to 20, characterized in that

35 the hydrophobically nodifig pol ymers PO are

sel ected fromthe group conpr?sing 38 pol yam no aci ds,
pol ysaccharides (preferably those in the subgroup

c u /
n‘:}ﬁg’ah’ﬁh@ Gcida! :pb @d&ﬁaﬁ&@ ef@ﬁbtyo%gé" 1r'i“'tﬁ|é %ﬁb roup comprising

saccha a r ere
5 p,@lizlu any rq@éfoat ?lawsgasc é?‘f(P‘h gmtc@pglwcgi*@@ﬁ o&eéﬁ 1rs @dI guixtures
23nereb@r acterized in that its weight fraction of
interferon(s) not associated with the subm cronic
particles [non- associated interferon(s)], in % is
seh t Hatrmulation@oeadgad ahy dné of eaifver bw( 23, charactérize in that its
P ré%l@g%?ig{m Q)g Eﬁt%%%r%ﬁés?hgfj#sg&%ﬁ Wl&x%? )sllli)rﬁlcgorﬁti p%:l%cles [non-
2 2asscchaedinterfaron(s)] m%hatsucltﬂhet interferon is
inte r réyl ati on according to any one
o;bt c[%@ﬁ%gﬁ&tgﬁg%e&éﬁnfgc{gn zed in that 15 the
addi pregasally deen- wog‘ateﬁemsr eo8(s)bt Aer t han the
interleukin(s) is (are) a protein, a gl ycoprotei n a

pr tein, bonded to one or nore
o FOPBEREP AP et et SRy} ¢ BRcsiiRerized in tha
I?Eﬁﬂtc&f@dn jpriateeferdy alpka. pol y- saccharide, a
| i posaccharide, an oligonucleotide, a polynucleotide

or a peptide, this (these) additional active
prnci Hass)ationefceerding tobasiynenesel elaimsy1 fte @ characterized in that

hefﬁgg&jhﬂgheﬂ »acfife ﬁl@ﬁaﬁf O Bfer bR WE ﬁﬁerléuﬁfrﬁé)f i81(&R¥ a protein, a

cy okines, antig antlbodles eryt hropoi etin,
ralYAoPFRteily WRIONE ThoRded tPaeRory Uiore Rlvplkyiend glycol chains

hqﬁf@aﬁb@s §1y§1!htyréhb agl &g {REG)chains:aPEGatadr @Soteln”] a poly-
t her I on .accor,di

c S paride R R APy PR e & BoPRtcIFRgec a peptide, i
i njhes¢)adalidétidmpl aﬂwegammle(s)aprzefaalﬂ}z beialggsolspsged from haemoglobins,
e

acns;ﬂm, geowth kormoses fagtors) ¥IThand IXohgsmonoigsisaetinanlating) factors,

| nkhRikndrts thefeobNt ended for the preparation of drugs,
particularly for adm nistration by the 30 parenteral,

subcut aneous, intranuscul ar, intradernmal,
| s apeli’drhﬂlllaiﬁin aetordiny ﬂ'omrombroﬁlclaumsltl etoa|4 clndracterized in that it

t ggﬁg{ebtﬁg{e B? ther:] Se %n%ra %ﬁahane‘éﬁgi' %Jamglfs nglullﬂ&adermal intra-

ocess prepardation
papetrntwhhmn mtraweladlmontemectmnbyr t he

26. Formulation according to any one of claims 1 to 25, characterized in that it
is intended for the preparation of drugs, particularly for administration by the
parenteral, subcutaneous, intramuscular, intradermal, intraperitoneal  or
intracerebral route or into a tumour, or by the oral, nasal, vaginal or ocular route.

27.  Process for the preparation of drugs, particularly for administration by the
parenteral, subcutaneous, intramuscular, intradermal, intraperitoneal or
intracerebral route or into a tumour, or by the oral, nasal, vaginal or ocular route,
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parenteral, subcutaneous, intramnuscular, intradermal,
intraperitoneal or 35 intracerebral route or into a
tunour, or by the oral, nasal, vaginal or ocul ar
route, 39 characterized in that it consists
essentially in using at |east &ne formul ati on
according to any one of claind’1 to 26. 28. Derived
product, characterized in that it conprises

Slém?a&refiﬁécp 119%& % BSnsi dés T 91 fln ';]g“%‘t’ %ﬁsgio eOfhulation

assocl at1ons as define int 'S
o@ﬁmrﬁ@ﬁtﬁﬁ@ﬁpﬁ%@ﬁfm@tz n accordl ng to any one of
cI aims 1 to 26. 29 Derived product according to claim
charact gr d hat sists of a r
Dagivg M?naeﬁempf?léfpgrcmnswe%Fglflﬁ@romc particles
f %médaéﬂ 10h- @cmwhd IngAP Qsﬁmatmng a9 Hefiddainrolaith 1,Gand6n that it is
e 'Z%JI fn tpﬂgt 19n5|tsts eSS cﬁiial Ilyt i2§:
b s foamion ses R RR S Py GO F e e By
| east one PO, mxing this colloidal suspension of
nagopar L I r :
(200 oo puct Rethdifie B ofafif 28, Hifacictollh sl B hisits of o

pipefdedr a/géln  aqueous sol ution, optionally adding at
| east one excipient, adj usti ng the pH and/or the
osnolarity if necessary, optionally filtering

t B8. r eFuP¢ashJos @laep@mﬁonzzf the fopnglagen ageerding wgat% one of
C legimy 3% 26 héHapdehized @il thaDit cbadists Bﬁeﬁtﬁllysin( are) in the

f f

X g s At S GRS e RR bt 2 B 2051 "2y

25 3121,1x1ﬁ?g ahBss solicidalt suspgnsema oﬁManopanlﬁclbsh of fRO rnwitlatat deast one
accof ge% Feg?ﬁ gar‘rflc[%n? & Bbre ?h@+ %ss}bﬂé ﬁ p‘fﬁl%gfl‘&g\l\hfe%&gbly in

in th oNnsi sts essen
of aaqueeassoluﬁm pol ymer PO, m Xi ng th| S povvder W th

an, AguR0ify ARG ARIAR b cRBpithion Of at least one
I nterter on

on m)r ot Her possible active
pré¢ n%‘bb#‘t@g) eBHéF’é‘?OSB\r‘%/oﬁmP argiy 1 ﬂ"(?@%%‘%y »88f ut i on,
opg | @%ﬁidan Fdting i rebdifg swwpenstoti pi ent,  adj usting
the p and?,or the osnolarity if necessary, and
optionally filtering the resulting suspension. 35
31.  Process according to claim 30, characterized in that the AP is (are) in the

form of an aqueous suspension or solution for mixing with the colloidal suspension

of nanoparticles of PO.

32.  Process for the preparation of the formulation according to any one of

claims 1 to 26, characterized in that it consists essentially in:

¢ taking a powder of at least one polymer PO,

¢ mixing this powder with an aqueous suspension or solution of at least one
interferon (and one or more other possible active principles), preferably in
aqueous solution,

¢ optionally adding at least one excipient,

¢ adjusting the pH and/or the osmolarity if necessary, and

¢ optionally filtering the resulting suspension.



40 33. Process for the preparation of the fornulation
according to any one of <clains 1 to 26, characterized
inthat it consists essentially in: taking a powder
produced by drying the liquid fornulati on according to
any one of clains 1 to 26, 5, mxing this powder wth
an aqueous |liquid nmedi um pre?%rably With stirring,
optionally adding at | east one excipient, adjusting

thg pH P%Bé’és@rfoP hige g fdpataoht of ihe ﬁ%ﬁﬁﬁ@ﬁYacc&'aﬁm to any one of
opt I.onal | [teri the resultin us en3|on 10 34

Prlpimsd tp ?}l?éa%?fh?ﬁﬁrl%fhabﬁ cgnsigts %m Iyd8; i ved from

t he faRinBla powder padassd by dryiflg Ay ligiid fotmGlatibiticdortihg to an
26, cha{ir!gu ?%rlzeggin tha? ggl% pomgm' is obtained b§ Y

dryi #RF SIS %% i on according to any one of clains
5 1 & omifing this powder with an aqueous liquid medium, preferably with stirring,

¢ optionally adding at least one excipient,
¢ adjusting the pH and/or the osmolarity if necessary, and
¢ optionally filtering the resulting suspension.

10 34. Process for the preparation of a powder derived from the formulation
according to any one of claims 1 to 26, characterized in that said powder is
obtained by drying the formulation according to any one of claims 1 to 26.



